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IN THE “cold room”’ used for aero- 
nautical research at the Douglas 
-Aircraft Company’s plant in South- 
ern California, these strangely 
dressed engineers are conducting 
research on high-altitude flying 
equipment. In this room, described 
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50 Years Ago in... 





(Condensed From Issues of January, 1892) 


NAVY—“Our navy, as regards material, ships, armor, and 
ordnance, today is in the first rank among nations. All 
that is now needed is more ships and proper crews. The 
ships are being rapidly built. Congress might supplement 
the work so well in progress by providing for the im- 
provement of the status of recruits, thereby securing in- 
telligent and superior men for the naval service.” 


TUNNELING—‘“‘A method of constructing tunnels under 
rivers whose beds are of mud, clay, silt, or sand is shown 
in the illustration. A sectional iron tube is sunk in a cut 
dredged for it, leveled, topped with clay or concrete in 





bags, the cut filled in and working shafts built around the 
ends. The tunnel tube is then pumped out and bricked 
up by sections, a roadbed made and junction effected with 
approaches.” . 


FLEXIBLE GLASS—‘Herr Eckstein, an Austrian engi- 
neer, claims to have discovered a strong and flexible sub- 
stance, as transparent as the ordinary brittle IGE, = 5 Mare 
material obtained is said to resist the action of salts, 
alkalies, and acids, and besides being transparent is odor- 
léss. It is flexible, and almost unbreakable. . . Any color 
or shade may be imparted to the new glass.” 


POWER—“After the completion of the great tunnel works 
now in progress at Niagara Falls, there will be nothing 
to hinder the rapid rise and growth of that interesting 
town into a great and wonderful city. Its dwellings and 
factories will be supplied with light, heat, and motive 
power at an extremely low cost, and useful industries of 
every kind ought there to flourish with unwonted vigor.” 


CABLE—“The Bahama Islands are soon to be connected 
with the general telegraphic system of Great Britain and 
the world. A submarine cable about 200 miles long will 
be laid from a point about five miles from Nassau, New 
Providence, to a point about the same distance from 
Jupiter Inlet, on the southeast coast of Florida.” 


INSANE GENIUSES?—‘“Men of genius have not, as a 
rule, been mad, except with an insanity of a scientific and 
scholastic kind, such as the world really needs more of. 
The eccentricities, monomanias, and emotional exaltations 
of genius have been incidental, and were not the basis 


ey 


of their character and temperament. . . Insanity is a con- 
dition in which the power of adjusting one’s self and 
one’s conduct to the environment is lost. Surely there is 
no loss of this kind shown in the work or conduct of men 
of genius.” 


“TELETYPESETTING’—‘The management of the Lon- 
don Times has utilized the telephone in a unique way. 
Telephone wires have been laid in the underground rail- 
way tunnel between the composing room in Printing 
House Square and the Parliamentary reporters’ gallery in 
the House of Commons. A copy reader placed at the tele- 
phone reads the stenographic ‘turns’ from the note book 
as fast as it is possible for the compositors to take them 
on their typesetting machines in the Times building, a 
mile and a half away.” 


SAILING—“The demand for sailing vessels has, of late, 
shown a marked increase both here and abroad; in Great 
Britain, according to Lloyd’s Registry, there being now 
141 such craft with a total tonnage of 185,807 under con- 
struction against 76 with a tonnage of 80,000 this time 
last year. Here about the same tendency is manifest. The 
rate of steamer construction in Great Britain has seen a 
marked falling off during the year, and though in these 
waters the rate has largely increased, it may easily be 
traced to favorable legislation rather than to a further 
abandonment of the sailing type.” 


RAIN MAKING—‘Nearly all the accounts of the recent 
rain making experiments in Texas appear to have 
emanated from, or to have been inspired by, persons who 
took part in the performances. These reports were, in 
most instances, grossly exaggerated, and, in some cases, 
wholly destitute of truth. . . It is understood that an 
attempt will be made to induce the present Congress to 
appropriate more money to carry out another series of 
these foolish fireworks.” 


CLOGS—“There is a considerable demand for wooden 
shoes in this country, especially in the Western States and 
Territories. They are worn by those who have become 
accustomed to the use of that kind of foot covering in the 
land of their birth and have not yet adopted the shoes 
generally worn here, and they are also used by persons 
who are employed in damp, sloppy places.” 


SPEED—“On a recent run by a Baldwin compound on 
the Baltimore & Ohio, hauling a ‘Royal Blue’ train from 
Philadelphia to Canton, on December 22, 1891, the time, 
including one stop at Wilmington and a slow-down at 
the Susquehanna bridge, requiring three minutes in cross- 
ing, was 101 minutes for 91.6 miles.” 


FORCE—‘‘Man can neither create forces nor endow any- 
thing with properties. All that he can do is to convert 
and combire them into utilities. The man that does this 
with knowledge is spared the dismal failures of ignorance, 
but he that tries to use powers without understanding 
them is inevitably punished for his rash presumption. It 
is this presumption that causes the mortality and disease 
that follow in the wake of civilization. Natural law, like 
the civil, never admits ignorance as an excuse.” 
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‘THE MARINES HAVE LANDED...’ 
A New Way to Have the Situation Well in Hand 


“Cox on the range!” 

In fifteen seconds or so you’ll 
make your first parachute jump! 
You, Private, First Class, Smith, of 
the United States Marine Corps, 
are going to throw your perfectly 
good body out of a speeding plane 
at a 1000-foot altitude—and hope 
to God your parachute opens! 

Ever since the training ship took 
off five minutes ago—an eonic five 
minutes—you’ve been in a fog of 
apprehension. You’re as tense as 
a fiddle string; your hands are 
clammy; there’s a trickle of cold 
sweat down your. spine—but 
you've laughed and joked with the 
11 other neophyte jumpers who are 
with you in the plane, the lads 
with whom you’ve trained four 
weeks for this moment. Boastfully, 
you’ve held out your hand to dis- 
play steady nerves—and you won- 
der if they, too, saw it shimmy. 

But the jumpmaster’s warning 
command has snapped you out of 
it. Emphatically dinned and oft- 
repeated instructions come back to 
mind in clear, logical order. They 
disperse that mental haze. You’re 
all hastily untangling legs from 
sitting positions; you’re scrambling 
to your feet and to your places on 
the static cable. Static lines are 
snapped to the cable; left fists grip 
the clasps ’til knuckles whiten. 

“Stand by!” 

Here it comes! Another second 
or two and you’ll— 

“GO!” shouts the jumpmaster 
above the roar of the plane’s 
motors, and he slaps the first man 
on the back and out of the jump- 
ing port in the tail of the ship. 
Swiftly the next man steps up— 
he’s gone!—the next, and the next 
—you are number seven, lucky 
seven, you hope—another and an- 
other—and you’re at the jumping 
port—with Lilliputian pine trees 
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and roads like strings 1000 feet 
below! 

In that infinitesimal instant in 
which you’re poised on the brink of 
space, your mind works— works 
faster and with greater clarity 
than you had thought possible. In 
lightning succession you recall that 
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@ Material for this article was ob- 
tained through the co-operation of 
the United States Marine Corps. Per- 
mission to visit the Marines in train- 
ing at Lakehurst Naval Air Station 
was granted by the U. S. Navy. @ 


you must let go of your static line; 
that if the static line doesn’t open 
your troop ’chute, you must grasp 
the rip-cord ring of your Reserve 
Training ’chute, cradled like a 
baby at your chest, with your right 
hand and pull — pull like hell! — 
and it’s comforting to recall that 
as yet no initiate into the Leather- 
neck parachute troops has had oc- 
casion to use this safety ’chute— 
and then—there’s nothing solid 
under foot. You’re falling through 
space! 

Many months ago, when official 
announcements calling for volun- 
teers for parachute training were 
tacked on bulletin boards at Mar- 
ine Corps bases everywhere, hun- 
dreds of pairs of eyes eagerly 
scanned the strict qualifications 
necessary to enter this adventurous 
service. The applicant had to be 
a member of the Regular Marine 
Corps, or Marine Corps Reserve, 
with a minimum of six months 
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service behind him and at least a 
year to go, or else to express a 
willingness to extend the future 
service. He had to be between the 
ages of 21 and 32, unmarried, ath- 
letically inclined, well propor- 
tioned. He must weigh between 
140 and 180 pounds and be not less 
than 68 nor more than 72 inches 
tall. 

Reading on, you would have 
learned that volunteers who quali- 
fied would receive an extra $50 
per month, and you might well 
have murmured to _ yourself, 
“Hmm!” No doubt you would have 
wondered what the _ sensation 
would be, if you flung yourself into 
space with nothing but a neatly 
packed silken canopy strapped to 
your back. 

Then, if you had read the order 
further, you would have found 
these words: ‘‘The nature of the 
duty involved requires initiative, 
determination, agility, and strength, 
and a military and educational 
background that will qualify men 
for technical duties of a hazardous 
nature.” 


T'S JUST possible that that “haz- 

ardous nature” business would 
have tipped the scales of your 
youthful Leatherneck mind in 
favor of volunteering, for the en- 
tire 166-year history of the United 
States Marine Corps is profusely 
interwoven with brilliant deed- 
threads that spell ‘“‘Shazardous na- 
ture’—and, after all, one doesn’t 
join the Marines to learn how to 
knit! Had you suited action to 
thought, your formal application 
would have been addressed to the 
Major General Commandant via 
the customary official channels. 
Accompanying it would have been 
a statement covering your service, 
educational record, athletic expe- 
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rine Paratroops about to make their first jump 


rience. There was also a rigid 
physical examination in which the 
medico directed special emphasis 
toward freedom from organic heart 
disease, medical history of ankle, 
knee, or hip injury, if any, and 
systolic and diastolic blood pres- 
sure. In addition, there was a 
modified flight physical check-up 
on visual acuity, binocular vision, 
depth perception, and flight-ear 
examination as well as a test of 
equilibrium faculties. 


F, BY chance, you had grown a 

bit cocky over the physical per- 
fection you had demonstrated for 
the benefit of the doctors, you 
would have had that nonsense 
knocked out of your system in an 
exceedingly “blitz” manner soon 
after reporting to Lakehurst Naval 
Air Station, along with other “per- 
fect’”’ lads from every state in the 
Union. Your six-week course of 
training, you would have found, 
had been arranged in three ex- 
tremely strenuous periods of two 
weeks each. The first phase cov- 
ered conditioning exercises—and 
were they “conditioning exercises!” 
They left you, at first, feeling as 
though you were a worn-out old 
rooster of 35 years, or so, who just 
couldn’t take it any more. There 
was also an intensive course in 
parachute nomenclature and pack- 
ing instructions; a study of landing 
methods, including harness train- 
ing, platform jumping, and prac- 
tice exits from dummy planes. You 
learned to roll and tumble around 
on the ground, like a circus acro- 
bat, with muscles relaxed instead 
of tightly drawn. 

The second two weeks covered 
more—bigger and _ better, you 
might say—conditioning exercises, 
with more rolls, more tumbles, 
more back somersaults. There was 
tower training, which meant utiliz- 
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ing an apparatus comparable - to 
the New York World’s Fair para- 
chute jump, a drop of 125 feet in 
a chute guided by control cables. 
Then came more jumps from a 
similar apparatus, known as the 
‘“fly-away” tower, because the 
parachute you leaped with was 
pre-opened before the jump and 
was held that way by steel ribs, 
like an umbrella, but there were 
no guiding cables to direct you or 
control your landing. It was here, 
they told you, that a man really 
proves his readiness for the final 
phase of jumping from the ’plane. 
Along with these came parachute 
packing instructions and study of 
wind-drags, which included meth- 


ods of controlling the ’chute 
through manipulation of the 
shroud lines. 

The final, and most exciting 


two-week training period 
included a sort of post- 
graduate course in those 
ever-present conditioning 
exercises. By now they’d 
built you up from 20 to 
45 minutes of exceed- 
ingly strenuous calis- 
thenics early every morn- 
ing except Sundays, with 
emphasis on leg and ab- 
dominal muscle develop- 
ment, capped by a brisk 
run, which was’ a hali 
mile long to begin with 
and had gradually been 
extended to one and one- 
half miles. There was 
further training in para- 
chute care and packing 
and, at long last, squad 
jumping from a plane in 
flight — which had re- 
sulted in your stepping 
off the edge of the plane’s 
jumping port in the gen- 
eral direction of those 
Lilliputian pine trees and 
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string-like roads, 1000 feet below. 

The type of jump you’ve just 
begun is known as a “static line 
fall.’ Because of the mechanics of 
the static line, and in contrast to a 
“free fall” and a ‘delayed jump,” 
this form of leap may be made 
from a plane as low as 250 feet in 
actual war-time operations. This 
short jump places men and equip- 
ment more closely together when 
they reach the ground, spots them 
nearer their objective than would 
a longer drop, and, falling at from 
16 to 23 feet per second, offers the 
enemy far less time to attempt to 
make targets out of the landing 
force from the sky. As indicated 
by the terminology, the latter two 
types of jumps do not involve use 
of the static line, that stout, 13- 
foot strip of two-inch canvas 
webbing which is such an all-im- 
portant factor in your present 
predicament. 


yoo fastidiously packed ’chute 
reposes in that canvas container 
strapped to your back. The static 
line is folded against itself several 
times and is held in place on the 
outside of the pack by two loops 
of elastic webbing. It terminates 
in a large, metal snap which, at 
that command, “Coming on the 


range!” you hooked onto the static 
cable that is strung lengthwise of 
the plane. The other terminus of 
the static line acts as the rip cord, 
tearing open the fastenings on the 
pack so the pilot ’chute can per- 
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Static cable fidgets 
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‘form its function of hastening the 
opening of your 28-foot troop 
‘chute. In other words, the static 
line is a mechanical rip cord which 
obviates the necessity of remem- 
bering to pull the rip-cord ring. 
If, for some reason, the static line 
doesn’t perform, you grab the rip- 
cord ring of your reserve ’chute 
and—but why go into that? The 
static line has worked, the pack is 
ripped open, the pilot ’chute’s re- 
leased, and in a second or so you’re 
going to receive the most severe 
yank or jerk your system probably 
has ever known. 


Pe veteran jumpers can 
describe sensations and thoughts 
during the brief seconds that 
elapse between the leap from the 
plane and the teeth-loosening wal- 
lop that ensues when the ’chute 
opens and applies sudden brakes to 
a headlong earthward plunge, but 
to a neophyte that brief passage of 
time remains pretty much a blank. 
Although the parachute harness is 
designed to distribute the shock of 
opening to portions of the body 
best suited to absorb it, the come- 
uppance you receive when the 28- 
foot-diametered canopy abruptly 
goes to work is comparable to an 
almost instantaneous reduction of 
traveling speed from about 45 miles 
an hour to between 15 and 20 
miles per hour. In an automobile, 
such a drastic change of pace might 
be preliminary to a swan dive 
through the windshield; in a para- 
chute harness, you have a fleeting 
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Go! (Note static lines at jumping port) 


sensation that your skeleton is 
about to slide feet-first out of your 
body. 

Despite the hours and hours of 
rigorous preparatory training for 
this bump in midair—training in 
which you were hooked into a 
practice harness, raised by block 
and tackle to the hangar roof raft- 
ers, and allowed to drop ’til the 
ropes caught you up short—you’re 
surprised and slightly dazed at the 
short free fall and its sudden ces- 
sation. But in an eye’s twinkling 
you're back to normal—as normal 
as can be expected when, for the 
first time in your life, you find 
yourself suspended some 900 feet 
above earth by 28 silken cords that 
funnel out from your body to the 
fluted edge of a gleaming white 
canopy which hides the sky and 
your fellow jumpers above you, 
but which is permitting you to 
float easily and gracefully down- 
ward. Actually, you have the sen- 
sation of being poised motionless, 
with a gentle breeze blowing up 
your nostrils and whistling past 
your ears, while the ground comes 
up to meet you. It’s an exhilerat- 
ing feeling to realize you’ve made 
your first parachute jump—that 
you've actually done it and that 
everything’s under control. You 
feel like shouting or singing—and 
maybe you do both. 

Now you begin to recall other 
instructions and more of your in- 
tensive training. You mustn’t look 
up. Always look down! Keep your 
eyes on the  ever-approaching 
ground. There may be 
rocks, trees, other pro- 
tuberances that would 
contribute to an uncom- 
fortable landing, but 
which may be avoided 
if you study the ter- 
rain below and manipu- 
late your shroud lines 
properly. Those support- 
ing ropes of braided silk, 
each with a tensile 
strength of 450 pounds, 
constitute the steering 
mechanism of your 
strange craft. If you want 
to drift further to the 
right, you reach up with 
both hands, grasp the 
shroud lines on your 
right side, and pull. This 
draws the gores of the 
‘chute downward, spills 
air out of the opposite 
side, and causes. the 
*chute to slide off to the 
right. The same proce- 
dure applied to the left, 
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Static lines are hooked to cable 


the front, the rear will motivate 
you in the desired direction, but 
don’t slip too much air out—you 
might come down faster than good 
health dictates. All this, you know, 
you learned while practicing in a 
captive, stationary ‘chute, sus- 
pended from the hangar rafters by 
wires, much like a gigantic um- 
brella. 


mae ground’s coming closer! Only 
a few seconds and you’ll put 
practiced landing technique into 
operation. You recall the hundreds 
upon hundreds of training jumps 
you made from, first, the three- 
foot platform and, later, the eight- 
footer. The latter didn’t prove 
much of a shock and you were 
told that, barring heavy winds or 
brutal. ground conditions, your 
actual landing would be similar to 
such a jump. After all, you rumi- 
nate, an eight-foot jump, even onto 
hard ground, is kind of.a sissy 
thing, so long as it’s done correctly. 
You must land on the balls of your 
feet—never on your toes or flat on 
your heels. Let the legs spring 
naturally to take up the shock, 
and then pivot in the general 
direction of the wind. This puts 
you in a squatting-rotating posi- 
tion from which it is easy to fol- 
low through with that professional 
tumbler’s back roll you practiced 
for so long. You simply ease down 
onto your buttocks, and with a 
continuous rolling motion in the 
general direction of the parachute, 
now falling onto the ground, you 
do the back somersault, and unless 
there’s a strong wind, the ’chute 
will shortly collapse like a blown- 
up paper bag that has been 
smacked with the palm of the hand. 

You’re almost down! A couple of 
fellow Marines are running toward 
you to be ready with a helping 
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You’re down—safely! 


hand—just in case. You remember 
to reach up and grasp the shrouds 
on either side of you with both 
hands, for you’re going to “break 
your fall” as much as possible by 
“chinning yourself” on the shrouds 
just before your specially clad feet 
hit old Mother Earth. Your toes 
wiggle anticipatorily in the soft 
leather of the rubber-soled, 10- 
inch high-tops. You recall having 
heard stories about broken ankles 
in the parachute training corps, 
and how the special shoes were re- 
ported to have steel braces for pro- 
tection, but when your boots were 
issued to you, they were pliable, 
soft, and without the slightest 
trace of steel, and you learned that 
experiments had proved that the 
introduction of metal braces pro- 
duced more injuries than occurred 
with normal shoes, equipped with 
rubber soles and the 10-inch up- 
pers. 

Ker-thump! You’re down! You 
go into your roll—and, glory be!— 
it’s a perfect landing! Your feet 
sting slightly and you whacked 
your head a bit as you rolled, but 
in the thrill of accomplishment you 
don’t mind, and you scramble to 
your feet to greet the men who 
have been running to help you. 

So, your first jump is over, and 
with more prosaic things to do 
there may come a mental let-down, 
for, whether you’ve realized it or 
not, you have been as carefully 
prepared psychologically for your 
initial leap as you were physically. 
There’ll be other jumps, plenty of 
them, but meanwhile, your first job 
is to care for your ’chute. With 
the assistance of a qualified rigger, 
you collect the shroud lines—a 
process known as “‘chaining’”’—roll 
up the whole business and get it up 
to the loft above barracks. There 
it is suspended by its peak while 
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you and a dozen helpers grasp the 
fluted edges and “whip silk’— 
shake and snap the silken expanse 
to free it of dirt and extraneous 
matter. If it’s wet, it must stay 
hung up until dry, for a wet ’chute 
opens slowly. Next, you and your 
packer will secure the peak to one 
end of a long table; you’ll draw the 
shroud lines to the other end, 
check all 28 of them for twists and 
turn-overs. Again you'll: “whip 
silk’ to straighten gores and 
panels, and fluff it up to remove 
air pockets. No gentleman’s valet, 
not even the incomparable Jeeves, 
could fold his master’s clothes with 
greater care than you lavish on the 
rest of the packing process, but 
eventually the ’chute is back in its 
container, the static line is once 
more folded and secured, and 
you're ready to jump again. 


ATER, after more practice, there’ll 

be squad-jumping in combat 
maneuvers, with preliminary study 
of terrain, objectives, imaginary 
location of enemy forces, airports, 
water systems, communication 
lines, and so on, to be demolished 
or taken over by a daring; fast- 
moving parachute force. Armed 


Meet the Jeep 





only with an automatic revolver, 
the squad will float earthward, fol- 
lowed by cargo ‘chutes which will 
transport emergency rations, first- 
aid supplies, folding bicycles, radio 
equipment, ammunition, grenades, 
rifles, machine guns, and mortars. 
Each squad will practice landing 
as nearly as possible as a unit— 
the Marines have jumped 11 men 
from one plane in six seconds— 
and the instant each man is on his 
feet, he’ll have his carefully re- 
hearsed part to play in assembling 
attacking equipment. In an in- 
credibly short time the squad is 
fully armed and is in action. 

Yes, the United States Marine 
Corps is rapidly acquiring a new 
method of effectiveness. Shades of 
old Leathernecks “from the halls 
of Montezuma to the shores of 
Tripoli” may well be restless in 
their hallowed graves at sight of 
these super-youngsters carrying 
out the traditional Marine custom 
of being “‘first to fight for right and 
freedom” by dropping from the 
sky, but it merely will be the 20th 
Century equivalent of “The Ma- 
rines have landed. and have the 
situation well in hand’’—this time, 
by parachute. 


The United States Army’s Answer to 


Schicklegruber’s Panzer Divisions 


JO CHAMBERLIN 


[: WAS the second day of the bat- 
tle of Louisiana. The invaders’ 
tanks roared to the attack near the 


_ Sabine River. But the defending 


forces didn’t yield; they didn’t 
even dig in and wait. Their light- 
ning-fast jeeps, towing anti-tank 
guns, raced into strategic positions, 
harassed the enemy’s advancing 
tanks, out-maneuvered them, 
flanked them, cut them off, and 
cut them down. 

The tanks retreated; that par- 
ticular blitzkrieg was ended. Over 
and over again the Louisiana ma- 
neuvers demonstrated the amazing 
abilities of Uncle Sam’s newest 
invention, the rugged jeep or ban- 
tam car. General George Marshall, 
Army Chief of Staff, says that it 
is our main contribution to modern 


' war. A buck private told me: “The 


blitzbuggy carries more fighting 
punch per pound than any other 
army vehicle.’ A post-maneuver 
War Department statement of 
mass-production plans calls the 
jeep “sensational.” 

Our army’s youngest, smallest, 
toughest baby has many pet 
names: jeep, peep, blitzbuggy, jit- 
terbug, beetlebug, iron pony, leap- 
ing Lena, panzer-killer. The names 
are all affectionate, for the jeep 
has made good. When it was only 
a year old, it stole the show in the 
vast Louisiana tank and anti-tank 
warfare. 

I was standing in the hot Missis- 
sippi sun while Lieutenant Patrick 
Summerour, of Camp Shelby, ex- 
plained the jeep. There were rows 
of them before us: American Ban- 
tam, Ford, and Willys auto makers 
are turning them out by the thou- 
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Sands. Army goal: 75,000 jeeps. 
In front of me was a car 11 feet 
long, 56 inches wide, 40 inches 
high—half the height of your fam- 
ily auto and three feet shorter. 
Weighing only 2200 pounds, the 
jeep is rugged with power, yet is 
small enough to be flown in army 
transport planes. It has no doors, 
but there are safety straps to keep 
you from being catapulted out as 
_it tears up and down steep slopes 
or around hair-raising turns. Nor- 
mally it carries two passengers in 
front, one behind. In an emer- 
gency it can carry six, the extra 
men riding on flat front fenders. 
There are six speeds forward and 
two reverse. In deep mud, sand, 
or snow, power can be transmitted 
to all four wheels. 

Lieutenant Summerour lifted up 
the hood. 

“See that engine? Four cylinders. 
Sixty horsepower. Plenty o’ zip, 
and easy to fix because of standard 
parts.” 

He pointed to a rear towing hook. 

“You pull an anti-tank gun here. 
Civilians often ask why we do 
not fight tanks with tanks. The 
answer is twofold. In the first 
place, a jeep costs $900; a tank 
$35,000. Second, these tank-de- 
stroyers, towing anti-tank guns, 
can swarm round old Shicklegru- 
ber’s tanks and give ’em hell. It’s 
like David and Goliath—only there 
are ten Davids for every Goliath.” 


O ONE man developed the jeep. 

In the fall of 1940, when the 
Army was about to buy a large 
number of motorcycles, the Ameri- 
can Bantam Car Company offered 
the basic idea. Unenthusiastic, the 
Army nevertheless allotted funds 
for experimentation and later pur- 
chased 1500 cars. General Marshall 
himself promoted the venture. The 
first car was delivered in 49 days 
and proved itself under stiff 
Quartermaster Corps tests at Camp 
Holabird, in Maryland. The Corps 
added ideas. The manufacturers 
now turn them out wholesale from 
standardized blueprints. 

Designed merely to replace the 
motorcycle, gruelling tests showed 
that the jeep could fight as well as 
run. And it could go places a 
motorcycle couldn’t. Besides, a 
motorcycle dispatch rider is vul- 
nerable; asingle sniper can cut him 
down, letting vital orders fall into 
enemy hands. A jeep, carrying 
armed men and machine guns, is 
a far tougher proposition. And, 
vital for combat strategy, the jeep 
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is a clawing, climbing hellion in 
reaching good places to shoot from. 
Lieutenant General Walter 


Krueger, commanding the Third: 


Army in the Louisiana maneuvers, 
used the jeep for reconnaissance 
and command work. It can also 
serve asa radio patrol car. At Fort 
Benning, Georgia, it has laid smoke 
screens to hide the movement of 
heavy artillery. During battle it 
can take ammunition, first aid, or 
food to outposts, can evacuate 
wounded or get a gun crew out of 
a doomed position. It can cross 
bridges too weak for other ears, 
can reconnoiter rougher terrain. 
With a mounted 50-caliber ma- 
chine gun, it can help protect troop 
columns from airplane strafing. 

The War Department has just 
formed, at Fort Benning, the first 
air-borne infantry battalion. Planes 
will transport troops equipped 
with jeeps, motorcycles, and fold- 
ing bicycles. The battalion will 
follow close on the heels of para- 
chute troops in air landing opera- 
tions. 

In Mississippi, I learned first- 
hand what it was like to ride ina 
jeep across pine-studded acres at 
50 miles an hour. I learned, also, 
that much of its effectiveness de- 
pends on the driver’s boldness and 
ability. It was like driving a Model 
T Ford across a ploughed field. I 
was riding a steel bronco, held 
loosely in my seat by a safety belt. 
Lieutenant Summerour' rocked 
easily beside me as though canter- 
ing his horse in Central Park, ap- 
parently enjoying the ride. 

He slowed down our jeep and 
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“ps. 
Steep grades, sand, other tough going are trivia to a “blitzbuggy” 








straddled a half-buried log, front 
wheels tilted to the sky. I visual- 
ized a shattered crankcase but was 
shown guard bars underneath for 
just such protection. Grabbing 
special handles on the body, we 
lifted the car and shoved it easily 
off the log. 


Ae strategists especially ad- 
mire the jeep’s “low silhouette.” 
Only three and a third feet high, 
the jackrabbit-like jeep is hard to 
spot in brush country, still harder 
to line a gun on. 

“Tet’s take a tactical problem,” 
suggested Summerour as we were 
driving along. ‘“S’pose we are 
out in front, scouting the enemy, 
and he fires on us from a hid- 
den position—we dive for cover, 
—fast!”’ 

He slammed on the brakes, 
turned sharply left, and stopped 
the car behind a protective knoll. 

“Then we locate the enemy fire,” 
he went on, ‘“‘and blast him. We’re 
so darned low it’s hard for him to 
see us.” 

At 25 miles per hour he headed 
for a huge live oak with gnarled 
branches close to the ground. I was 
expecting him to swerve suddenly 
to demonstrate the jeep’s maneu- 
verability. Soon I saw that it was 
not his intention to swerve at all. 

“Duck!” he yelled. 

I ducked. 

We roared under the lowest 
branch—the top of our car missing 
it by inches. Only then did I real- 
ize that I had stowed my 190 
pounds in the narrow space be- 
tween seat and cowl—and had 
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A 37 mm. anti-tank gun mounted on a jeep 


lots of leg and arm room to spare! 

“Plenty o’ clearance,” my driver 
remarked. 

We crossed a small stream, 
water flowing over the floor. But 
we had no trouble, for electric 
units are placed so high that the 
40-inch jeep can keep going 
through water 18 inches deep. We 
clawed our way up the 30-degree 
bank—twice as steep as you'll ever 
meet in a passenger car on the 
highway. 

Rivers are an army’s worst 
obstacle in enemy country, and 
raft or bridge builders offer splen- 
did targets. It was enlightening, 
therefore, to see jeeps ferried 
across streams atop three row- 
boats, on rafts of empty oil cans, 
and on stray logs wired together. 
Latest plan is to lay a heavy tar- 
paulin on the ground, drive the 
bantam on it, fold up the sides, 
then drag it into the water where 
it will float with some ‘support. 
Tacticians call this simplicity, plus. 

Back in camp, in the warehouse 
section, Lieutenant Summerour 
gave me one more thrill. He drove 
the car up a narrow ramp to a 
railway loading platform, drove 
along the _ platform, steered 
through the open door of a boxcar, 
passed through the car to a ramp 
on the other side, and down to the 
street. 

“Think we've got something 
here?” he asked, getting out of the 
bantam. I certainly did. 

A heavier version of the jeep 
is the “swamp buggy,’ with bus- 
size tires for deep snow and mire. 
Most important, it’s mounted anti- 
tank gun can be fired forward. It 
is not towed behind. This means 
quicker striking power. 
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In the Louisiana maneuvers, in- 
volving 400,000 troops, Army eyes 
were on its three new anti-tank 
battalions. All include jeeps and 
well-armed jeep-riding soldiers. 
Company A, of the 94th Anti-tank 
Battalion, for example, has 51 
jeeps, some drawing anti-tank 
guns, others carrying ammunition. 


ae jeep has helped mightily to 
lay the legend of tank invinci- 
bility. Brigadier General Ira T. 
Wyche, commanding the 1st Provi- 
sional Anti-tank Group, says 
cheerfully: “We might retire if 
attacked by heavy opposing infan- 
try, but never from a tank outfit.” 
Already the jeep has made major 
changes in army concepts of cross- 
country mobility. It also fits into 
the traditional American notion of 
individual action in war. 

When war ends, jeeps can do 
useful work. An artillery officer 
told me they would aid certain 
kinds of farming which need prac- 
tical “Model T Ford” type trans- 
portation. Or, with a few trim- 
mings for looks and the spur of 
low gasoline consumption, the jeep 
might make good in cities. Lessons 
learned by jeep manufacturers 
surely will be put to practical use 
in improving your car and mine. 


Epitor’s Note: In the nomen- 
clature of our Armored Divisions— 
which has reached almost the stage 
of a special argot—the term “jeep” 
is used to designate the one and 
one-half ton command car, while 
the miniature combat car, so often 
pictured in mid-air, is known as 
the ‘‘peep’”—sometimes, “the son 
of a jeep.” This is according to 
advices from the Bureau of Public 
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Relations of the War Department, 
which explains that in other 
branches of the Army, however, 
“jeep” and the various names men- 
tioned in the above article refer to 
a bantam car. 


DECOY BLACKOUTS 


Dummy Airfields, Deserted 
Roads, and Empty Areas 


Dinas airfields with dimly shin- 
ing lights, wide open spaces illu- 
minated to simulate crowded areas, 
and long lines of glowing street 
lamps on deserted roads are now 
being studied as a means of liter- 
ally camouflaging whole cities in 
event -enemy bombers _ reach 
America’s shores. 

“Tragic ineffectiveness of Lon- 
don and Berlin to protect them- 
selves from night raiders with total 
darkness is forcing the United 
States government and commercial 
lighting experts to seek startling 
new blackout techniques, many of 
them secret,” according to Samuel 
G. Hibben, Westinghouse blackout 
lighting engineer. 

Since there appears to be no way 


“of preventing bombers from dump- 


ing their lethal loads over the 
centers of blacked-out cities, en- 
gineers are now studying means of 
inducing them by camouflage to 
aim their bombs where direct hits 
will cause little or no damage, Mr. 
Hibben declares. He points out 
that in the camouflage version of 
the blackout, decoy airfields, high- 
ways and industrial centers could 
be changed for each raid. They 
would be located well out of the 
way of residential areas. 

From the air, a string of partial- 
ly concealed lights along a deserted 
stretch of road would appear to be 
a main artery leading into the city. 
Actually it might point in an en- 
tirely different direction. Anti- 
aircraft and searchlight batteries 
located several miles from a met- 
ropolitan center would be just as 
effective but would tend to draw 
pilots away from vulnerable areas. 
A broad rectangle of flood lights 
anywhere would serve as airfield 
decoys. Americans who drive cars 
with sleek, black tops probably 
will be obliged to swab their autos 
with some dull, removable finish 
in event of air raids. Even moon- 
light reflection on the tops of 
closely parked cars offers an ideal 
target from the air. 
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Insanity 


HEALTH SCIENCE 


Paranoia; Dementia Praecox, or Schizophrenia; 


Paresis; Senile Dementia; Toxic Insanity 


L.J. PANKOW.M.D., B.M., B.S. 


Pisseror was formerly believed 
to be a form of insanity in 
which the patient was insane on 
one subject only, and mentally 
normal .on all other subjects. 
This is now known to be false, 
for the paranoid suffers from a 
general mental slowing and de- 
generation. The paranoid suffers 
from very definite and well sys- 
tematized delusions. This definitely 
affects his judgment, especially 
in matters pertaining to his 
delusions. Paranoia usually fol- 
lows a definite course of three 
stages. The condition may become 
arrested in any of the stages, and 
remain there for years. The stages 
may be reversed and the third 
stage may occur very early. The 
first stage usually begins in child- 
hood, although it may not be re- 
cognized at that time. These 
patients are said to have been 
queer, taciturn, morose, avoiding 
other children and _ associating 
with older persons. The patient 
begins to feel that people are act- 
ing differently toward him. Older 
patients at this stage frequently 
complain that they fear they are 
losing their minds or their health. 
This gradually progresses into the 
second stage, ushered in by de- 
lusions of persecution and corre- 
sponding hallucinations, especially 
of hearing. 

Up to this time the subject has 
suspected that people were cold 
and aloof to him, but now he 
knows it, and hears them saying 
unpleasant things about him. The 
voices are very apt to become 
vulgar and terrible, accusing him 
of crimes and sins. Other hallucin- 
ations substantiate this belief. 
People are poisoning his food, are 
trying to gas him or to injure him 





Originally published in The Journal-Lancet, Min- 
neapolis, Minnesota. The author, with a medical 
degree from the University of Minnesota, is a 
Sioux Falls, South Dakota, general practitioner who 
served on his county insanity board for 15 years, 
and the article is based on his studies and expe- 
riences during that time. In a previous article in 
the December number, he discussed the general 
nature of insanity. 
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with electricity. He builds elabo- 
rate defenses against these dangers, 
sealing up all doors and windows, 
or setting his bed in _ saucers 
of water as insulation. After a 
time he begins to recognize the 
individual who persecutes him and 
instead of they who are persecut- 
ing him, it becomes he. 

When the patient changes his 
ideas from them to him, he be- 
comes dangerous. At first he flees 
from his persecutors, then he de- 
fends himself, and, finally, he 
strikes in retaliation. Having re- 
tained some of his mental facul- 
ties he is able to reason to some 
extent, and so is very dangerous. 
This stage may last for years be- 
fore giving way to the third stage, 
the stage of ideas of self-import- 
ance. He begins to see that being 
such an object of persecution, he 
must be someone of great import. 
At this stage, the dual personali- 
ties or alterations of person ap- 
pear. With this stage comes °a 
more pronounced mental deterior- 
ation and enfeeblement even to 
an ultimate complete loss of men- 
tality. 


pee praecox is a form of 
insanity in which there are de- 
lusions and hallucinations and 
various mental disorders. The 
mental deterioriation shows to a 
marked degree early in the disease, 
and the delusions are much more 
fleeting and changeable. Usually, 
dementia praecox is seen in younger 
persons, but this is not invariably 
so. Recently, the name _ schizo- 
phrenia has been suggested. This 
means splitting of the psyche, and 
refers to the fact that in these 
cases there are frequently two or 
more trains of thought traveling 
together simultaneously. 

In general, dementia praecox 
also has its beginning in childhood 
with some oddity being apparent. 
These patients usually have been 
dull, but may have been unusually 
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bright. They are frequently shut- 
in types, having no one with 
whom they can talk over their 
problems. Some of the exciting 
factors of insanity come along and 
set them off into a recognizable 
psychosis. It is impossible to guess 
the subject’s reactions and an- 
swers. A question may bring a 
totally unrelated answer, a com- 
mand may bring an opposite ac- 
tion, or no action at all. All this 
is due to his twin or double train 
of thought. This also accounts for 
the incoherence of speech found 
so regularly in these cases, and 
to the emotional deterioration. 
There are three types of dementia 
praecox, but these types may 
overlap or combine to give ap- 
parently more types. 

Pure. dementia praecox, or 
hebephrenia, is one type. A very 
mild form is sometimes called the 
simplex type or abortive form. This 
is a stationary form in which the 
disease has not progressed far 
enough to be called real insanity, 
when it becomes halted. The pa- 
tient is able to lead a more or 
less normal existence except that 
his personality is greatly changed. 
It is from this class that hoboes, 
prostitutes, cranks, eccentrics, 
and criminals develop. 


ATATONIA, or catatonic dementia 
praecox, a second type, has the 
usual onset and general symptom 
syndrome plus catatonia. Catatonia 
is an irregular alternation of ex- 
citement and stupor. In stupor we 
find negativism and muscular ten- 
sion. These may be mild or severe, 
varying from being scarcely notice- 
able to so severe that the patient 
lies perfectly quiet in bed, refusing 
to speak, ignoring the calls of na- 
ture, holding the saliva till it 
putrifies and responding, if at all, 
to a command by an opposite 
action. A muscular rigidity resists 
all efforts to change the position of 
the body parts, and provides gro- 
tesque facial expressions held for 
long periods at a time. The condi- 
tion may express itself in a waxy 
condition of the muscles and, while 
the limbs are easily moved by the 
examiner, they remain in the final 
position for long periods, dropping 
only from exhaustion. Catatonic 
excitement is just the opposite of 
the stupor, being shown in constant 
talking, tossing in bed, walking, 
and becoming maniacal. Talk has 
no goal, and is often completely 
incoherent. The patients are very 
impulsive, follow their impul- 
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sions, and are unable to explain 
any reason for their violent acts. 

The third form of dementia 
praecox is the paranoid form. This 
is a usual dementia praecox with 
considerable dementia and para- 
noid symptoms added. The para- 
noid symptoms differ from true 
paranoia in that the delusions are 
fleeting and changeable, and not 
well organized. They are usually 
persecutory in nature, but the type 
of persecution will vary from day 
to day. Such patients do not try 
to explain to their associates the 
reasonableness of their delusions 
as do the true paranoids. 


A VERY frequent and most un- 
happy form of insanity is the 
manic - depressive, circular or 
cyclic insanity. The chief symptom 
of this disease is the recurrence 
of periodic phases of exaltation 
or mania alternated with phases of 
depression or melancholia. Usually 
accompanying these abnormal 
states are either corresponding or 
reversed expressions of motor 
activity. This means that a 
patient may be quite maniacal 
in his thoughts but quite nor- 
mal or even subnormal in his 
physical activity, or the converse. 
Usually, however, the physical 
state corresponds to the mental 
state, the patient being agitated 
when in a mania and quiet when 
depressed. Some patients do not 
exhibit an alternation, but have 
cycles of mania or excitement 
only, and others have only cycles 
of melancholia, either being in- 
terspersed with apparently quite 
normal intervals. It is the recur- 
rence of symptoms in a definite 
cycle that gives the disease the 
name of cyclic insanity. 

The usual findings during a 
manic phase are a flight of ideas, 
emotional excitement and_ in- 
creased motor activity. Hallucina- 
tions and delusions may develop, 
and if they do, they are usually 
of a grandiose nature. The de- 
pression or melancholic phase is 
the exact opposite of the maniacal. 
It is characterized by difficulty of 
thinking, emotional depression and 
decreased motor activity. When 
normal or nearly so the patients 
have quite an insight into their 
condition, and will discuss it in- 
telligently with their associates. 
This type of psychosis is explained 
on the basis that when excited 
the patient is trying to keep up 
with his problems and is, in his 
mind, doing so. When in a depres- 
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sion, the problems of adjustment 
have simply overwhelmed him 
with their multiplicity and magni- 
tude. 

The psychoses so far described 
are those in which there is no de- 
monstrable physical change in the 
brain structure itself. They are 
pure psychoses, or alterations of 
thinking due to the inability of 
the patient to deal with the prob- 
lems of environment and society. 
There are also insanities in which 
the mind would, perhaps, never 
have failed had it not been in- 
jured or diseased. Aside from ac- 
tual injuries to the brain with 
actual loss of brain tissue, it may 
be due to scar formation, pressure 
atrophy of brain tissue due to 
tumors, abscess, meningitis, de- 
pressed skull fractures; or the in- 
jury may be the result of infec- 
tion or toxin from within the body, 
or drugs. The manifestations are 
apt to vary, depending on the ex- 
tent of the injury, the degree of 
toxicosis, the parts of the brain 
involved, and the thing causing 
the effect. 


pete is the first of this type of 
insanity to be discussed. It was 
a well defined disease entity long 
before it was learned that it is 
invariably caused by syphilis. 
Synonymous with the term paresis 
was the name “general paralysis 
of the insane,” because it is more 
than just a psychosis. Before 
death, the patient invariably de- 
velops quite typical motor as well 
as mental symptoms. While every 
case of paresis is syphilitic in 
origin, not every case of syphilis 
develops paresis, nor does every 
case of neuro-syphilis have pare- 
sis. Locomotor ataxia, for example, 
is syphilis of the nerves of the 
spine, but not always is it found 
in a combination with insanity, 
and when it is so found, it is re- 
ferred to as tabo-paresis. Early in 
the course of paresis, the only 
symptoms noticeable are a grad- 
ual deterioration of the intelli- 
gence, defects of judgment, mem- 
ory loss and evidences of moral 
delinquencies. These things con- 
stitute the first stage of the dis- 
ease. 

The second stage usually pre- 
sents physical changes added to 
the mental changes noted before 
and in addition more pronounced 
mental defects. The physical things 
easily noted are muscular tremors 
especially of the muscles of 
speech. These cause a _ peculiar 
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quality of tremulousness in speak- 
ing certain words and phrases. 
A progressive general muscular 
weakness follows. Frequently, the 
patient is subject to seizures sim- 
ilar to apoplexy or epilepsy, which 
usually last longer than an epilep- 
tic fit, and disappear more 
quickly than an apoplectic insult. 
They leave very little or no motor 
paralysis, but it is very likely that 
there will be a very marked mental 
deterioration noticed after the 
spell, and the patient does not re- 
cover from this mental paralysis. 
The new level of mentality be- 
comes his normal plane, and a 
new seizure will sink the mentality 
to a new low level. Memory fails 
more and more as the disease pro- 
gresses, and all the mental defects 
of the first stage become more pro- 
nounced. Delirium develops, emo- 
tions are lost, speech becomes dif- 
ficult, but not yet entirely lost. 


T THIS point in the disease, pare- 
sis usually follows one of four 
types, and little more than men- 
tion of them should serve to dif- 
ferentiate them. They are: the de- 
mented, in which loss of mentality 
is the chief symptom; the excited, 
in which there is terrific mental 
activity with expansive and gran- 
diose ideas; the agitated, in which 
there is a great deal of motor ex- 
citement and the patient must be 
constantly on the go; and the de- 
pressed, in which one finds symp- 
toms similar to those found in the 
depressed phase of a cyclic insan- 
ity, but with no alternation of the 
phases. It is usual that paretics 
are discovered in one of these four 
types of the second stage of their 
disease. 

The third stage is the final cur- 
tain for the paretic. It is the final, 
eventual and complete breakdown 
of the mentality. The patient 
ceases to have any human reac- 
tions whatever, and exists like a 
vegetable, totally unable to care 
for himself in any manner, losing 
control of his sphincters, soiling 
himself and finally being unable 
even to feed himself. These things 
constitute the major and most 
easily recognized symptoms of 
paresis. The most constant and de- 
pendable are the speech difficul- 
ties and the positive Wassermann 
reaction in an insane person. 

The senile dementias have one 
thing in common that allows 
grouping them together. That thing 
is that changes incident to age so 
lower the threshold of mental bal- 
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ance that complexes and condi- 
tions which have been previously 
handled or compensated satisfac- 
torily, are now allowed to come to 
the surface, and so manifest them- 
selves as psychoses. Involutional 
melancholias, various delusions, 
anxieties, and true senile demen- 
tias, with incident memory and 
judgment failures, egotism and 
paranoid ideas are examples of 
this condition. Arterio-sclerotic de- 
mentias are probably expressions 
similar to these, with the added 
insult of brain starvation and ac- 
tual loss due to atrophy. To an 
appreciable extent, the psychosis 
will be manifested by and de- 
pendent upon the area of the 
brain altered by the sclerosis. One 
almost constant finding in all cases 
is an increasing forgetfulness for 
recent affairs and events, faces, 
names and places. This obtains in 
the arteriosclerotic types, chiefly, 
and accounts for the frequency 
with which this type gets lost 
when a very short distance from 
home, and indeed, even within the 
home itself. 

The last group comprises the in- 
fection, exhaustion and _ toxic 
types of insanity. These, in addi- 
tion to the deliria, may simulate 
more or less. any of the types dis- 
cussed before; but, in general, 
when the disease has been cured, 
the infection removed, the toxin 
eliminated, or the exhaustion cor- 
rected, the psychosis improves. It 
is just that the patient has a low 
threshold, and the waste products 
_ that have accumulated have weak- 
ened the defenses of the mentality, 
allowing some of the problems that 
have been compensated to de- 
compensate. The patient gets out 
of adjustment with his environ- 
ment until the body balance has 
been restored. Any of the symp- 
toms expected in almost any of 
the other insanities mentioned 
may be found as well as some 
manifestations which are new and 
strange. 

In conclusion, only the high- 
spots of the symptoms and signs 
of the common types of insanity 
have been discussed. There is, 
however, one thought which 
should be emphasized: The in- 
ability of persons to adjust them- 
selves satisfactorily to their en- 
vironments and problems, intro- 
duces a big field in preventive 
psychotherapy. Just as a weak 
rope will break when overloaded, 
so a mind breaks when it tries to 
carry a load too heavy for itself. 
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Poorly adjusted individuals and 
those whose minds can be likened 
to weak ropes, should be helped 
to make a proper or a satisfactory 
adjustment, not by demanding 
more from them than they can 
carry mentally, but by finding for 
them a field of endeavor where the 
problems will not be more severe 
and heavy than they can carry. 


IMPAIRED SIGHT 


Induced by Insulin Offset 
by Oxygen 


Ateeniernitios of doses of 100 
percent oxygen will offset the im- 
paired sight induced by insulin, 
according to Dr. Ernst Gellhorn, 
professor of physiology at the 
University of Illinois. This sight 
impairment takes place, he points 
out, as a result of the close rela- 
tion between oxygen and blood 
sugar content. Administration of 
insulin in “shock” therapy, for ex- 
ample, decreases excess sugar in 
the blood, deprives the brain of 
some of the sugar which it burns, 
and thus produces visual disturb- 
ances including loss of the ability 
to see “after images.” 

“It was found,’ Dr. Gellhorn 
says, “that the effect of low blood 
sugar induced by insulin was 
alleviated by inhalation of 100 
percent oxygen.”’ 


ASYLUMS 


Some Mental Hospitals 


Are a “Disgrace” 


7 

Sone mental hospitals are a dis- 
grace!” This serious charge is made 
by the National Committee for 
Mental Hygiene in its annual re- 
port, just published. 

A recent nation-wide survey 
conducted by the Committee re- 
veals, the report states, a “dismal 
failure of state authorities in many 
parts of the country to provide 
adequately for the mentally ill. 

“The depression has put in its 
deadly work, and standards of care 
in many institutions have fallen 
far below the requirements of mod- 
ern psychiatric practice—in some 
places to such a point as to suggest 
a reversion to the conditions of the 
old asylum era.” 

Institutions in all parts of the 
nation are excessively crowded, 
the survey revealed. This is con- 
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sidered due partly to the fact that 
the average length of life has been 
extended 13 years in the last 40 
years. Mental disease affects more 
individuals proportionately among 
old people than in the younger age 
groups. One person out of 20, it is 
estimated, will become a patient 
in a mental hospital some time 
during his lifetime. 

In probably 12 or 13 states, the 
superintendent of a state hospital 
is a political appointee. He may be 
chosen, not because of his knowl- 
edge of mental illness, but because 
his cousin carried three districts in 
the south of the state. And he is 
subject to instant dismissal when- 
ever the political regime changes. 
This condition makes the whole 
staff of the hospital, even when 
they are thoroughly competent 
professionally, feel insecure. The 
best men are apt to leave such a 
hospital and go into other work or 
to another state. 


ATHLETE’S FOOT 


Infection Reduced by 


New Flooring 


Te danger of acquiring athlete’s 
toot and warts on the soles of the’ 
feet from swimming pool runways, 
locker and shower rooms may be 
reduced by use of a copper cement 
flooring material called Hubbellite, 
Dr. W. L. Mallmann, of Michigan 
State College, reports in the Jour- 
nal of the American Medical Asso- 
ciation, according to Science Ser- 
vice. 

When the fungus that causes 
athlete’s foot was spread on blocks 
of glass plate, ordinary cement, 
and Hubbellite, Dr. Mallmann re- 
ports, the fungi multiplied on the 
glass plate and ordinary cement to 
double and triple the original 
number after four and eight hours. 
On the Hubbellite the fungi were 
reduced from 72,000 to 74 after 
eight hours. 

Hubbellite was developed by 
D. S. Hubbell at the Mellon Insti- 
tute for Industrial Research at 
Pittsburgh. It is said to owe its 
germ-killing property to the min- 
ute amounts of a copper compound 
which are released from the floor- 
ing when it is wet. It was effective 
not only when wet with water but 
when milk was smeared over it, 
Dr. Malimann found, suggesting its 
usefulness on the floors of dairies 
and kitchens to help keep down 
germs. 
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Malodorous Mercaptans 


Removal of Sulfur Compounds From Gasoline 


Gives Greater Susceptibility to Ethyl Fluid 


H. W. FIELD 
le pioneering in the 
petroleum field has led to the 


development of a new method of 
purifying “raw” gasoline and ren- 
dering it more susceptible to treat- 
ment to improve its anti-knock 
qualities. Raw, or unfinished, gaso- 
line, as produced from crude petro- 
leum, either by straight distillation 
or by the cracking process, contains 
malodorous compounds known to 
the chemist as mercaptans. These 
mercaptans are chemical com- 
pounds of sulfur, and are usually 
found in crude oil; they have such 
an obnoxious odor that practically 
all refiners have, in the past, re- 
sorted to treating operations in- 
volving the use of lead oxide and 
caustic soda—the so-called ‘‘Doc- 
tor Treating’’—which converts 
these mercaptans to relatively 
odorless substances, hydrocarbon 
disulfides. This treating procedure 
was expensive; moreover, the mer- 
captans were simply converted into 
other sulfur compounds. The ob- 
jectionable substances were not 
removed. Furthermore, both the 
mercaptans and the products into 
which they are converted have 
been known for several years to 
have a deleterious effect on the 
anti-knock value of gasoline and to 
interfere to a serious extent with 
the beneficial effect of substances 
such as tetraethyl lead, which are 
added to gasoline to improve its 
anti-knock value. 

In spite of the rapid and wide- 
spread “face lifting” which has 
taken place in refinery processing 
methods in the last decade, the 
naptha-treating plant has under- 
gone little basic change by the on- 
slaught of new technique and, in 
many plants, stands as an expen- 
sive citadel which successfully has 
resisted all development efforts. It 
is true that various schemes of re- 
generative washing have eased the 
treating-cost burden in many 
places, but these have been only 
partial answers to the problem; 
mercaptan conversion, by doctor 
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treating or otherwise, continues 
today to be the predominating 
means of improving gasoline odor, 
despite the fact that the processing 
methods are harmful both to a 
fuel’s octane value and its suscep- 
tibility to tetraethyl lead treat- 
ment. 


HESE deleterious effects have 

been known for several years. 
Naturally, the obvious answer to 
the problem has been the removal 
of the mercaptans. That much was 
easy, but how to do it was some- 
thing else again. Petroleum re- 
search engineers have been attack- 
ing the problem for some years. In 
the first place, the mercaptans in 
the heavier parts of gasoline have 
objectionable odors, but are not 
sufficiently soluble in a cheap rea- 
gent, such as a solution of caustic 
soda in water. Moreover, organic 
solvents, such as the alcohols either 
alone or in caustic-soda solution, 
are excessively expensive, par- 
ticularly if appreciable quantities 
are lost in the treated naptha. Fur- 
ther, any solvent which removes 
mercaptans, will, of necessity, 
gradually become fouled with 
other substances in the gasoline, 
such as sulfides, sulfates, thiosul- 
fates, phenols, thiophenols, fatty 













EXTRACTION 
TOWER 





*RAW” 
GASOLINE 


SCIENTIFIC AMERICAN - 


CAUSTIC SOLUTION 


METHANOL 





acids, and so on, unless some 
mechanism is provided for dis- 
charging these materials from the 
recirculation system without incur- 
ring excessive cost in the loss of 
solutions. 

This looked like a large order to 
expect any process to fill. Fortu- 
nately, gasoline is a large-volume 
product of the petroleum refinery, 
and if a way could be found to 
bring about fractional savings in 
tetraethyl lead and octane level, 
these savings in the course of a 
year would build up into large 
dollar returns. This furnished the 
incentive for much extensive re- 
search and development work and 
eventually resulted in the develop- 
ment of the caustic-methanol 
process, by research engineers of 
The Atlantic Refining Company. 
This .new process meets the re- 
quirements imposed by the mer- 
captan-removal problem in an un- 
usually satisfactory manner and, 
in addition, the commercialization 
of the process has disclosed that 
the unit manufacturing costs are 
considerably lower than had been 
anticipated at the beginning of the 
development. This fact increases 
the economic incentive for the in- 
stallation of the process, and, as a 
result, large plant installations are 
now being designed. 

Research in the development of 
the process involved almost endless 
studies of gasolines, the mercap- 
tans, and other substances which 
contaminate motor fuels, both 
alone and in mixture with various 
strength solutions of caustic soda 
in water. Before the process could 
be perfected, the investigation was 
extended to include balancing the 
costs of the solvents which were 
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studied, ways and means to mini- 
mize losses in treated gasolines, 
the high solubility of the mercap- 
tans, the ease with which the sol- 
vents used could be separated, and 
the overall flexibility of the process 
in treating a wide variety of raw 
gasolines. 

Eventually, as a result of these 
studies, the researchers hit upon 
a single solution which was found 
to be most effective in treating the 
raw gasoline. It is a mixture of a 
solution of caustic soda in water, 
with methanol, or methyl alcohol. 
The combined solvent was found 
to be so effective that a substan- 
‘tially complete removal of the of- 
fensive mercaptans was obtained 
by recirculating in the plant an 
amount of “dry-cleaning” solvent 
which was less than 3 percent of 
the volume of the gasoline treated. 

As soon as the research work 
was completed, the process was put 


into practical operation in a semi-’* 


commercial plant having a treating 
capacity up to 15,000 gallons per 
day. The operation of this plant is 





a 


Semi-commercial treating plant 
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illustrated in simplified 
flow diagram in the ac- 
companying drawing. 


R*’ gasoline is pumped 
into the base of the 
extraction tower at the 
left and flows upward. 
The methanol is. intro- 
duced at the middle of 
the tower and flows along 
with the gasoline. The 
caustic soda is pumped in 
at the top of the tower. 
The combined solvents 
extract the objectionable 
mercaptans from _ the 
gasoline. The caustic soda 
solution, flowing down 
through the upper sec- 
tion of the tower, also 
removes practically all 
the methanol from the 
purified gasoline and set- 
tles at the bottom of the 
tower. 

The “spent” solution is 
then pumped from the 
bottom of the extraction 
tower to a steam-strip- 
ping tower. This includes an in- 
ternal steam distillation apparatus, 
which distills off the methanol, the 
mercaptans, and some steam, thus 
cleaning the caustic solution so it 
can be used again. This is with- 
drawn from the bottom of the 
stripping tower and returned to 
the top of the extraction tower. 

The distillate from the stripper 
is condensed, and the condensate 
separates into two layers in the 
receiver. The mercaptans collect 
in the upper layer, and are with- 
drawn from the system, and sent 
to the power house to be burned 
as fuel. The lower layer is a water 
and methanol mixture kept rela- 
tively free of mercaptans by con- 
trolling the water-methanol ratio 
at a point where the mercaptans 
are least soluble. 

The water-methanol mixture 
drawn from the bottom of the sep- 
arator is then charged into a frac- 
tional distillation apparatus. The 
methanol passes over and is re- 
turned to the middle section of the 
extraction tower. The water which 
is left is pumped to the caustic 
stripper. One of the photographs 
gives a general idea of the size and 
scale of the semi-commercial plant 
used for the development work. 

An outstanding feature of the 
caustic-methanol process is the 
separation of the two components 
of the solvent and the return of 
the two separately to the extrac- 
traction tower. The charging of the 
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Close-up of the extraction tower 


caustic soda solution to the top of 
the extraction tower causes this 
section to function admirably in 
the recovery of methanol. As a re- 
sult, the loss of the expensive 
methanol is negligible. 

Another important advantage 
of the separation of the two sol- 
vents during their regeneration for 
use again in the “dry-cleaning” 
process is the ability to control 
other contaminating substances 
which creep into the solvents. This 
is accomplished by bleeding out 
small quantities of caustic soda 
solution from the bottom of the 
stripper tower so as to control the 
quantities of the substances which 
tend to build up and foul the sol- 
vent. Extensive operation of the 
present plant has shown that no 
foreign materials build up in the 
methanol. As a result; it can be 
used indefinitely. 


T was also found as a result of 

the study of a number of sol- 
vents that any solution capable of 
extracting mercaptans also will 
extract, to some degree, any phe- 
nols which occur naturally in gaso- 
lines. Since these substances 
usually are good stabilizers in con- 
trolling the tendency of gasoline 
to oxidize, their removal is not 
always desirable. 

The caustic-methanol process 
offers considerable flexibility in 
handling gasolines of varying phe- 
nol contents. It will be recalled 


13 





that, in the regeneration step, the 
methanol and mercaptans are dis- 
tilled from the caustic-soda solu- 
tion. This regenerated caustic 
solution contains phenols and other 
acidic components extracted from 
the gasoline. If the stability char- 
acteristics of the gasoline being 
treated are such that the final 
product will be better because sub- 
stantially all of the acidic bodies 
have been removed and because a 
synthetic inhibitor is used, the 
process can be controlled accord- 
ingly. This is accomplished by dis- 
carding a caustic solution when it 
becomes rich in phenols (50 per- 
cent by weight). The high ratio of 
phenol to caustic in this type of 
operation results in a low con- 
sumption of caustic soda. 

If, on the other hand, the nature 
of the gasoline being treated per- 
mits the advantageous retention of 
the phenols, the process can be 
controlled to favor this retention. 
This is accomplished by permitting 
the phenols to build up in the re- 
cycled caustic-soda solution. The 
carrying power of the reagent for 
mercaptans is not impaired by this, 
but the extraction of phenols from 
the gasoline is substantially re- 
duced. 

The use of the caustic-methanol 


PLASTICS PRIORITIES 


Made Necessary Where 
Methanol is Needed 


Arce steel, zinc, copper, 
bronze, and so forth, and now plas- 
tics, have been placed on the pri- 
orities list—in particular those 
plastics which require formalde- 
hyde or derivatives of methanol in 
their manufacture. 

Formaldehyde comes from meth- 
anol. Methanol is secured in two 
ways—one, by the distillation of 
hardwood; two, from synthesis of 
carbon monoxide and hydrogen. It 
is from this latter source, synthetic 
methanol, that most formaldehyde 
used today in plastics is secured. 
It so happens that ammonia may 
also be made from methanol. Am- 
monia is valuable in the manufac- 
ture of explosives and many for- 
maldehyde producers have neces- 
sarily had to change to ammonia 
production. In addition, it is said 
that methanol itself may now be 
used in making a super explosive. 
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process results in a considerable 
improvement in the anti-knock 
value of the treated gasolines. In 
the older processes where the mer- 
captans are converted to other sub- 
stances which remain in the gaso- 
line, the octane values drop as 
much as 0.25 to 1.0 numbers. With 
the new method the octane num- 
bers of the treated products are 
equal to or better than those of the 
raw gasoline. Furthermore, the 
treated gasoline is greatly more 
susceptible to treatment with tet- 
raethyl lead to increase its anti- 


‘knock value, offering an attractive 


saving in ethyl fluid in all cases. 
This is highly important today, 
with lead shortages staring indus- 
try in the face. 


EpDITOR’S NoTE: While there are 
other means of achieving mercap- 
tan removal from gasoline than 
that described in the foregoing 
article, the details of the Atlantic 
process are published because of 
the economic significance of the 
whole general problem. Further, 
the process described has advan- 
tages of low installation and oper- 
ation costs, the latter largely 
through the use of solutions which 
can be regenerated and used in- 
definitely with little loss. 


Consequently the market in for- 
maldehyde is tight and this mate- 
rial is high up in the priorities list. 
To overcome this condition, new 
ammonia plants are being built 
and it is expected that within a 
short time the production of for- 
maldehyde may return to a more 


normal status.—Durez Plastic 
News. 
REPLACEMENTS 


Developed in the Radio 


Manufacturing Field 


A; A result of the search for al- 
ternate materials in radio sets, 
RCA Laboratories has developed 
more than 40 replacement mate- 
rials; one item alone has saved 
148,000 pounds of aluminum in 
the plants of the RCA Manufac- 
turing Company. 

Aluminum was one of the first 
items, essential to the radio indus- 
try, affected by priorities control. 
In every RCA Victor radio set, 
aluminum cans were employed to 
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protect intermediate transformer 
coils. Four millions of these cans 
had been used in 1940; therefore, 
if they could be replaced by using 
an alternate, a tremendous saving 
in aluminum would result. 

A fabricated cardboard tube, 
coated with a moisture-resisting 
substance and a sheet of copper 
foil, was tried instead of the 
aluminum can; marked success 
was achieved. The aluminum thus 
saved has so far amounted to 74 
tons. Another important saving of 
aluminum was effected by using a 
plastic in the record changer con- 
trol segment of radio-phonographs. 

Plastics are under consideration 
to replace the metal housing that 
protects loudspeaker cones in radio 
receivers. They can also be used 
in making dial faces and a number 
of other parts in both radio and 
phonograph equipment. Their pos- 
sible field of application is ex- 
tremely wide. But even plastics 
are meeting curtailment. 

Thereupon, the job of finding an 
alternate for an alternate was 
started. The answer was a felted 
substance made from _ shredded 
wood, cardboard paper scraps, and 
sulfite pulp. Moulded into required 
forms and treated with a moisture- 
resisting impregnant, it proved to 
be as tough as either wood or plas- 
tic. It can be covered with fabri- 
coid or other surfacing. By the use 
of thermofusion, metals can be 
bonded to it. Perfection of this 
substance opens up new avenues 
of manufacturing development. 


MOVIE TRAINING 


Now Available For 
Lathe Operators 


Te SPEED up the training of lathe 
operators, the South Bend Lathe 
Works has sponsored the produc- 
tion of a series of 16mm sound 
motion pictures in full color based 
on the book ‘‘How to Run a Lathe.” 
Professionally filmed by Burton 
Holmes Films, Inc., at the South 
Bend Lathe Factory, these pictures 
show practical shop methods as 
practiced in modern industrial 
plants. Showing time for each of 
the two 800-foot reels now com- 
pleted is approximately 20 min- 
utes. 

The first reel, entitled “The 
Lathe,” clearly shows the appren- 
tice what a lathe is, what a lathe 
is for, and how the various parts 
operate. Important lathe opera- 
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tions, including turning, facing, 
and thread cutting, are demon- 
strated. The second reel, “Plain 


Turning,” shows in detail each op- 
eration performed in the machin- 
ing of a straight cylindrical shaft 
between the lathe centers. Close- 
ups show locating and drilling of 
center holes, adjustment and set- 
ting of cutting tools, use of cross- 
feed graduations, use of calipers 
and micrometers, use of quick- 
change gear box, changing speeds, 
and operation of the lathe carriage 
and apron. 

Factory apprentice schools, voca- 
tional schools, Army and Navy 
training schools, colleges and high 
schools teaching machine shop 
practice will find these films help- 
ful in training lathe operators. 
Complete information on securing 
the use of these films can be had 
by writing to South Bend Lathe 
Works, Dept. S7, South Bend, 
Indiana. 


EYES—In round figures, eye acci- 

dents cost American industry at 
least $50,000,000 annually in lost time, 
medical expenses, and compensation. 
The average cost for an industrial eye 
injury is $343, as compared with $194 


for all other types of occupational. 


accidents. 


TRANSPARENT 
Glass Building Block 


Provides Vision 


A TRANSPARENT glass building 
block that affords almost window- 
like vision has been developed by 
the Pittsburgh Corning Corpora- 
tion, a jointly owned subsidiary of 
the Pittsburgh Plate Glass Com- 
pany and the Corning Glass Works. 

The new block, called the ‘‘Vue’’ 
glass block, was developed for 
specific needs where some outside 
vision is desired through panels of 
non-transparent glass blocks. The 


new block permits sufficient gen- 


eral vision of large objects or 
movements beyond the panel to 
prevent a “shut-in” feeling, al- 
though the visibility of sharp de- 
tail is not possible under most con- 
ditions. The Vue block combines 
the high insulation properties of 
the usual glass block; it contains 
a partial vacuum, a dead air space, 
which results in the glass block 
panel having approximately the 
same insulation value as a solid 
masonry wall eight inches thick, 
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and more than twice the insulation 
value of ordinary single-glazed 
windows. 

In factories where non-trans- 
parent blocks have been used in 
exterior walls, a common custom 
has been to install several rows of 
transparent window glass panes. 
Several courses of Vue _ blocks 


might very well be combined with 





New block provides vision panel 


a selected conventional glass block 
pattern to achieve approximately 
the same light transmission and 
visional properties, but with the 
added advantage of better insula- 
tion. 

In certain instances, workmen in 
factories where all light-transmit- 
ting areas are of obscure glass, or 
where plants are windowless, have 
indicated a mild feeling of claus- 
trophobia. This shut-in feeling 
could be alleviated by the use of a 
few of the new blocks inserted in 
the center of the large glass block 
areas to provide a vision panel. 


ROSIN 


Increased Production and 


- Use of Derivatives 


ae derivatives, now used in 
lacquers and paints, plastics, roof- 
ing, floor tile, and the box toes of 
men’s and women’s shoes—many 
of these being entirely new uses— 
are to be produced in large quan- 
tities in anew plant of the Hercules 
Powder Company, now in opera- 
tion in Hattiesburg, Mississippi. 
The new plant will use molten 
rosin delivered to it by pipeline 
from the adjoining Hercules naval 
stores plant, eliminating the pack- 
ing, cooling, shipping, and remelt- 
ing normally required in handling 
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rosin. Another reason for locating 
the plant at Hattiesburg is that 
large supplies of hydrogen, used 
in the manufacture of the chemi- 
cals, can be obtained from natural 
gas available in the Louisiana and 
Mississippi oil fields. 

“The series of rosin esters which 
this plant will produce will help 
diversify the rosin producer’s mar- 
ket,” a company report states, “‘for 
substantial quantities of these es- 
ters are already used by industries 
which have never used rosins be- 
fore. An industry sending its prod- 
ucts into many varied industries 
where they serve a multitude of 
purposes can only gain from tech- 
nological progress. In fact, by fur- 
thering chemical research, it can 
both serve industrial needs and 
benefit by the greater use for its 
own products. This purpose has 
motivated the Hercules program of 
fundamental research on rosin 
derivatives.” 


CHAINED: Defense workers are be- 

ing chained to machines by the 
wrist—but as a safety measure. The 
wrist device, called the Posson guard, 
uses a pull cord attached to the ma- 
chine which prevents the worker 
from getting his hands or arms into 
the mechanism when it is in opera- 
tion. 


INDUSTRIAL AID 
Supplied by Available 


Chemical Engineers 


A. INCREASING number of manu- 
facturers are finding it impossible 
to secure certain raw materials for 
the operation of civilian supply 
industries, and are attempting to 
turn to the production of usable 
merchandise made from raw mate- 
rials that are not subject to priori- 
ties. In many such cases, however, 
technical problems arise which the 
manufacturers are unable to solve 
with available facilities. To meet 
this crisis these manufacturers 
have to avail themselves of inde- 
pendent consulting chemists and 
chemical engineers, often difficult 
to locate. 

Manufacturers who find them- 
selves in this predicament will be 
referred to an association where 
they can obtain free listings of 
consultants for such chemical 
problems, if they will address the 
Editor of Scientific American, stat- 
ing their needs briefly. 
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INDUSTRY LEARNS FROM DEFENSE 


Miz of the lessons that American industry is learn- 
ing under the forced draft of national defense pro- 
duction are going to have a very definite effect on 
the general trends of all industries in the immediate 
future as well as in the time of peace which will 
ensue. Any consideration of these lessons cannot 
stray far from the automobile and aviation fields, 
since it is in these industries that the greatest effort 
is being made to press production to the limit in pro- 
viding the means for transporting huge numbers of 
men and vast quantities of materiel for military pur- 
poses. But, although consideration centers in these 
two closely linked industries, implications of develop- 
ments accomplished and still in the formative stage 
are spreading and will continue to spread into all 
industries however remote from the centers of auto- 
motive production. 

Outstanding example of technological progress in 
aircraft engine building, fostered by the laboratories 
of the automobile industry, is the production of 
cylinders from castings instead of forgings. When 
time was of little moment in airplane engine con- 
struction, the individual cylinders were machined 
from large forgings often weighing up to 100 pounds, 
for the production of a unit that, finished, would 
weigh only 15 pounds or so. Here was tremendous 
lost motion, lost time, inefficient use of material. 
Then came the contribution of centrifugal casting, by 
which were produced cylinder castings weighing only 
about 20 pounds and which needed only a minimum 
of machining to produce finished units. Time, mater- 
ial, machines, and manpower needed for the job were 
reduced, production was stepped up. 

One word in the preceding paragraph holds the key 
to the success of cast cylinders—‘centrifugal.”’ Auto- 
mobile engines have, of course, been made almost 
universally with cast cylinder blocks. But in a motor- 
car engine, low weight is of little consequence; in an 
aircraft engine it is essential that weight per horse- 
power be kept to the lowest minimum. Castings 
made by conventional processes cannot be machined 
to thin sections; to do so results in reduced strength. 
Thin sections in cylinders are required in aircraft 
engines to reduce weight; hence the use of forgings 
in the past. Automobile engineers, however, always 
unconventional, developed the centrifugal casting 
method to a point where it could produce cylinder 
units sufficiently strong to be machined to thin sec- 
tions, and the problem was solved. 

Obviously this casting method, which spells success 
for high-speed production of aircraft engines, will 
not be confined to the automotive field. There are 
many places in industry where it will find wide use 
in many applications, replacing forgings in some 
cases, developing new products in others. Together 
with powder metallurgy, this latest trend in the de- 
velopment of methods of producing a variety of 
shapes from metal will undoubtedly take a place of 
outstanding importance in the industrial world. 

Another example of the effect which the automo- 
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bile industry is having on the production of airplanes 
is to be found in the efficient utilization of multiple 
drill units for high-speed work. Where many hours 
were formerly spent in drilling holes in the main 
framework of a certain engine, the time required has 
been reduced to a few minutes more than one hour. 
Again, a number of machines labored for an hour to 
drill the required holes in an engine cylinder; time 
required on the job after automobile engineers 
tackled the problem was only three minutes—and this 
was accomplished with a smaller number of machines 
than was formerly used. 

It stands to reason that these lessons of efficient 
machine utilization, just as in the case of centrifugal 
casting, are not going to be confined to any one or 
two industries. Engineers are finding that methods 
peculiar to one type of work can often be applied to 
other fields with equal success. And under present 
stimulus these applications are being ferreted out and 
developed to the benefit of all. 

From what has been said above it must not be as- 
sumed that this automobile-airplane co-operation is 
all one sided. While motor-car engineers are con- 
tributing mightily to speeding-up aircraft production, 
they are also, in turn, learning lessons from the 
technicians of the aircraft industry. High-octane 
fuels, long used in airplanes, require special engine 
design of the sort that is meat for the aircraft men; 
automobile technicians are devouring the details of 
these designs and it is no shot in the dark to state 
that, beyond doubt, high-octane fuel will be used in 
the motor-cars of the future, with engines that will 
utilize it efficiently. 

Then there are the techniques of using light- 
weight materials, special alloys, high-strength con- 
struction, and so on which have been brought to a 
fine point of perfection in aircraft work and can be 
applied to automobile design with decided advan- 
tages. 

Such facts as have been set forth in the limited 
space available here give strength to the statement 
that there is certainly a bright industrial side to the 
grim business of preparing for national defense; the 
lessons learned by industry as a whole are leading 
rapidly toward more efficient use of available mater- 
ials and the development of alternate materials to 
bolster or replace those of our natural resources 
which are limited in quantity or more urgently needed 
for other purposes. 


SYNTHETICS NOT ALWAYS SUBSTITUTES 


Nor all research in synthetic-rubber is being directed 
toward replacement of the natural product. In fact, 
many uses for materials that are emerging in a 
steady stream from the synthetic-rubber laboratories 
are being found where rubber had never been con- 
sidered before. Thus a new non-metallic synthetic 
has been produced by the United States Rubber Com- 
pany that is only one third as heavy as aluminum 
and will release much-of that metal for other pur- 
poses. Upon impact of bullet or shell, it resists shat- 
tering, it does not fatigue as do some metals when 
subjected to vibration, it does not corrode. All these 
qualities point toward a promising future for this 
synthetic, so far known only as C-102. Industry will 
be quick to find use for a material of this kind. 


—The Editors 
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TELESCOPTICAL CANFIELD 


Ree warts in this number is the first part of an 
article by the scientist in immediate charge of the 
200-inch telescope mirror being built in California. 
Nowhere does he answer the one question which 
everyone asks: “When will the mirror be finished?” 

A probable reason for this omission is that he 
doesn’t know, and a still more categorical answer is 
that, literally, nobody does. Yet no inquirer—at 
least no real American United States Yankee—has 
ever accepted this answer lying down. All inquirers, 
when told that nobody knows, come straight back 


with something like: “But when?” Or, “If you don’t, 


where can I find out?” Or, “When do they think it 


will be finished?” It is as if they suspected one knew. 


all along, and determined that they would somehow 
mine it out of you. 

It isn’t the “grinding’—to use a term by which 
those who have never tried the work usually desig- 
nate the whole process. It isn’t even in the polishing 
that follows the grinding. It is the final operation 
called figuring, and which involves alterations seldom 
deeper than hundred thousandths of an inch and 
usually only millionths of an inch, that contains the 
real grief, the big headache. 

Short of accidents, the concavity can be roughed 
out with coarse abrasive grains and smoothed to the 
satiny finish of fine-ground glass with finer and finer 
grains, working to a predictable time schedule. 
Polishing with rouge is similar in this respect. 

In the next and final stage comes work that is art, 

not mechanics alone. Here and there millionths of 
an inch of glass thickness must be shaved off with 
local tools. Here predictability ends. Too much may 
be shaved off. Or some may be shaved off in the 
wrong place. The work must then be done over 
again. Often this going back is repeated over and 
over again. The object of the game is to do it times 
enough so that, ultimately, all the parts of the mir- 
_ ror’s surface will come out right at the same time, 
with no areas too high or too low. 
' Seeking for a comparison that will “register” with 
the reader who never has tried this. game even on a 
small mirror (where the principles are much the 
same) the game of Canfield comes to mind. You get 
almost through and find you can’t come out. Start 
all over again. Maybe do this several times. This 
sort of thing largely gives the answer to the question, 
“Why can’t they say when the mirror will be done.” 
It’s a game. A month? A year? Longer?—A.G.I. 


RESEARCH AND LABOR 


Gacar as have been the contributions of research— 
both pure and applied—to industrial development, 
there still appears to be wide-spread misunderstand- 
ing about the ultimate aims of the research labora- 
tory. This is particularly true in the case of labor, 
where failure to appreciate the value of research re- 
sults in a feeling of antagonism that frequently takes 
somewhat this form: ‘Those guys in the laboratory 
have it pretty soft. All they do is play around all 
day and draw good money. Me, I work like a dog 
and hardly get enough to live.” 
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All of which goes back to the age-old battle be- 
tween labor and so-called labor-saving machinery. 
For generations every mechanical development that 
resulted in apparent labor replacement has been bit- 
terly opposed by just that group of workers which 
eventually reaped the greatest benefits. And the 
research laboratory of today is the birthplace of the 
fundamentals that are to become the mechanical im- 
provements of tomorrow which, in turn, will benefit 
directly the man in the shop who may now be grumb- 
ling about ‘‘the guys in the laboratory.” 

As is perfectly obvious to anyone who follows even 
casually the course of science and industry, work in 
any sort of research laboratory cannot follow the 
well-defined lines of, for example, production opera- 
tions on lathes or punch presses; on paper-making 
machines or in steel mills. The industrial workers 
have a carefully planned system of production that 
is followed throughout the working day; the labora- 
tory technician conducting research is doing just 
what the name implies—searching for something, 
and that search, to the. uninitiated, may very well 
appear to be aimless play. Hence there is a perfectly 
valid reason—in his own eyes—why the laborer 
should hold the research scientist in scorn. 

Knowing full well that this state of affairs exists, 
it is indeed refreshing to hear of a representative of 
labor who has sufficient knowledge of the industrial 
world, and the right sort of intestinal fortitude, to 
make the following statement: 

“The wages that workers in the pulp and paper 
industry now earn could not have been paid 25 or 
30 years ago, no matter how strong the unions might 
have been, what their form of organization might 
have been (craft or industrial), or what labor legis- 
lation might have existed on the statute books. 

“The pulp and paper industry is able to pay higher 
wages today because of improved methods of pro- 
duction which enable the mills to produce more paper 
at less cost than ever before. The contributions of 
enlightened management, engineers, technicians, and 
chemists in developing this great industry must not 
be overlooked or minimized as a factor responsible 
for the higher standard of living that the pulp and 
paper workers now enjoy.” This quotation is from 
John P. Burke, president-secretary of the Interna- 
tional Brotherhood of Pulp, Sulphite, and Paper Mill 
Workers. 

Management, engineers, technicians, chemists—a 
complete research team: Labor receiving its share 
of the results of increased production and efficiency. 
Which is the way it happens in real life, despite any 
appearance of “play” on the part of the research 
worker.—A.P.P. 
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More Complicated than the Spectra of 


Atoms, They Also Tell us More 


HENRY NORRIS RUSSELL, Ph.D. 
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servatory at Princeton University. Research Associate of the Mount 
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Qe interesting recent papers, 
dealing with the composition 
of bodies of astronomical interest, 
have this in common: they depend 
upon observations of molecular 
spectra. 

Molecules are quite as capable 
as isolated atoms of emitting or 
absorbing spectra. These spectra 
are more complicated than those 
produced by atoms, but for that 
very reason, when they are well 
understood, they give us more in- 
formation. 

The lines of a given atom—such 
as iron—are usually scattered 
along the spectrum with apparent 
irregularity, though intricate and 
accurate relations between their 
positions are revealed by thorough 
analysis. But in a typical mole- 
cular spectrum, the very numerous 
lines are obviously arranged in 
groups. At certain places they 
crowd together so closely that 
spectroscopes of the highest power 
are required to separate them. On 
one side of such a ‘“‘band head” the 
lines are sparse, while on the other 
they are numerous, gradually in- 
creasing in separation and growing 
fainter, and forming a “‘tail.’”’ Head 
and tail are parts of the same 
structure—the head being the re- 
gion where the lines are most 
closely crowded. With spectro- 
scopes of low power, the separate 
lines are not resolved and the band 
appears continuous, shading away 
gradually from a sharp edge on 
one side. Often the head of a sec- 
ond band is superposed on the tail 
of a first, and so on, producing very 
complicated patterns. 

What happens in a molecule 
when such a spectrum is emitted, 
is now well understood. But, even 
in the simplest case of a molecule 
composed of only two atoms, the 
possibilities are much more varied 
than for a single atom. In the lat- 
ter case, an electron can be shifted 
from its normal state in the atom 
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to another state, or fall back again, 
with absorption or emission of 
radiation of a definite wavelength 
—a spectral line. There are many 
kinds of these electron-jumps, and 
so many lines in the spectrum. 
The same thing can happen in a 
molecule, but other things may, 
too. The two atoms (more pre- 
cisely their heavy nuclei) will, in 
the normal state of the molecule, 
rest in stable equilibrium at a cer- 
tain distance apart. If farther 
apart, they attract one another; if 
they are closer, they repel one an- 
other. Hence, if they are disturbed 
from the standard position, they 
will oscillate about it with distance 
alternately less and greater. More- 
over, the molecule as a whole, 
whether the atoms are at their 
standard distance or oscillating, 
may be rotating about its center of 
gravity. 


HESE motions, like all others that 

occur in structures of atomic 
dimensions, are governed by the 
quantum laws. There are a series 
of possible states of vibration 
which may be numbered 0, 1, 2, 
3... with amplitude increasing 
from each to the next, and a simi- 
lar series of permitted states of 
rotation at increasing rates—usu- 
ally very: numerous. 

The molecule can change from 
one to another of these states— 
according to certain rules. For 
example, the quantum-number de- 
fining the rotation changes by one 
unit. An electron-jump, a change 
in oscillation, and a change in rota- 
tion can all occur at once. No won- 
der the spectra are complicated! 
Changes in the rotation alone 
(which involve very little change 
in energy) give radiations in the 
remote infra-red. Changes in os- 
cillation and rotation together usu- 
ally produce bands in the nearer 
infra-red, and an electron-jump is 
usually required to get a big 
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enough energy change to put the 
bands in the visible region. 

With the same _ electron-jump 
and vibration-change, different 
changes in rotation (as for 0 to 1, 
1 to 2, 2 to 3, and so on) produce 
lines very close together, the sepa- 
rate members of a band. A differ- 
ent change in vibration-numbers 
gives another band. The bands 
corresponding to such changes as 
0 to 0, 1 to 1, 2 to 2, are often so 
close together that they tread on 
each others’ tails, while 0 to 1, 
1 to 2, and similar changes give 
another band-group, and so on. 
Thus we get a complicated band- 
system, which may fill a long 
range of the spectrum with thou- 
sands of lines, all from the same 
electron-jump. Another jump 
gives a different system of bands; 
—and finally, if the molecule is 
ionized, an entirely different set of 
systems of bands will result. Mole- 
cules containing three or more 
atoms give still more complex 
spectra. 


Bac are peculiarly char- 
acteristic of comets. The gases 
which form the head and _ tail 
escape from the solid particles of 
the nucleus and are set shining by 
absorption of energy from sun- 
light. The molecules C,, CN, CH, 
CO+, and N,+ have been recog- 
nized for many years. All five of 
them are fragments of the stabler 
molecules ordinarily known in the 
laboratory—the last two having 
lost an electron. Why the more 
familiar molecules do not show up 
is simple—their strong bands lie 
in the far ultra-violet, to which 
the Earth’s atmosphere is opaque. 
We know, too, why the observed 
bands appear. They are all “reso- 
nance bands.” A molecule of C,, 
for example, in its normal state 
can absorb some line from sun- 
light, and become loaded with 
energy. Returning to normal, it 
emits this energy as light of the 
same wavelength. Other mole- 
cules, at the same moment, are 
working on other lines; so when 
we see the comet against a dark 
background, all the lines of the 
system appear bright. Once re- 
turned to the ground-state, the 
molecule can absorb again. Hence 
a relatively small number of mole- 
cules working steadily will give off 
a considerable amount of light. 
Cunningham’s Comet of last 
autumn, though not of the first 
rank, was bright enough to be 
observable with fairly high dis- 
persion, and a long series of spec- 
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‘trograms were obtained by Swings, 
Elvey, and Babcock at the McDon- 
ald Observatory. These extend 
much farther toward the ultra-vio- 
let than any earlier observations, 
and thus reveal the presence of 
two more molecules, OH and NH, 
with bands near 3100 and 3360 
angstroms. Like the others, these 
are fragmentary molecules, and 
the bands are resonance bands. 
From chemical considerations, we 
might expect these molecules to be 
present, since others containing 
hydrogen, oxygen, and nitrogen 
are. The strength of the bands in- 
dicates that they are abundant. 

The cyanogen bands are exten- 
sively developed. Comparison of 
these bands with those produced 
in emission in the arc, or in ab- 
sorption in the Sun, shows that 
the lines corresponding to the more 
slowly rotating states of the mole- 
cule are strong, while those pro- 
duced by the rapidly rotating 
states are weak, or absent. That is, 
the average rate of rotation of a 
cyanogen molecule in the comet is 
very much smaller than in the arc 
or the Sun. The same is true of 
NH, OH, and CH. 

In a gas of ordinary density, 
where the molecules collide with 
one another, very often the energy 
of rotation (of a diatomic mole- 
cule) will average two thirds as 
great as that of its forward mo- 
tion, so that, at high temperatures, 
the high rotational states will be 
well populated. In a cool gas the 
slowly rotating states will be 
favored. 


HE density in a comet, even in 
the head, is so low that practi- 


cally no collisions between mole-_ 


cules occur, but we can still speak 
of a “rotation temperature,” such 
that in a gas of ordinary density 
the average rotation of the mole- 
cules would have the known value. 
The cyanogen bands in this comet 
show a preference for the rota- 
tional states which correspond to 
a temperature of 300 degrees abso- 
lute (about room temperature), 
and also a second group of lines 
indicating a slower rotation, such 
as would be found at 50 degrees 
absolute—much colder than liquid 
air. 

If the density were not so exces- 
sively low, it would be impossible 
for two groups of molecules rotat- 
ing at such different average rates 
to remain distinct. As things are, 
the observers suggest that the 
molecules of CN may be produced 
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by two different processes of disso- 
ciation of parent molecules (such 
as would originally escape from 
the solid particles of the head), 
and that one of these processes sets 
them in more rapid rotation than 
the other. 

If these molecules were left en- 
tirely to themselves, their rotation 
would slow down to almost noth- 
ing; for a transition from one state 
of pure rotation to a slower one, 
with emission of radiation of very 
long wavelength, is possible under 
the quantum. rules for any mole- 
cule composed of unlike atoms. 
What prevents this from happen- 
ing appears to be the absorption of 
sunlight by the molecule. This 
tends, on the average, to increase 
the rotational energy, and may un- 
do the first effect, or strike a bal- 
ance where the two compensate 
one another. 

This reasoning explains also 
what would otherwise be very 
puzzling. The carbon bands, pro- 
duced by the C, molecule, show 
evidence of many rapidly rotating 
molecules, corresponding to a rota- 
tion temperature of 3000 degrees. 
But this molecule, being composed 
of two identical atoms, cannot un- 
load its energy by the “pure rota- 
tional’”’ transitions — they are for- 
bidden by the quantum laws. 
Hence, the absorption of sunlight 
would gradually build up the aver- 
age rate of rotation to a high level. 

There remains a fairly conspicu- 
ous group of lines or narrow 
bands in the violet (between 3980 
and 4130 A) which has not yet 
been identified and presents one of 
the last unsolved problems of 
astronomical spectroscopy. 

While this remains a mystery, 
another important problem has 
just been solved. We have spoken 
before in these columns of the in- 
terstellar lines which are absorbed 
by atoms scattered with extreme 
sparseness in the depths of space 
remote from the stars. Besides 
atoms of sodium, potassium, calci- 
um, titanium, and iron, the famil- 
iar molecules CN and CH have 
been identified — but by very cu- 
rious-looking spectra. During the 
extremely long times of isolation 
in interstellar space, a rotating and 
oscillating molecule has time to 
make the transition, step by step, 
to lower states. Being free from 
stimulation by near-by stars, such 
molecules should practically all be 
in the rock-bottom ground-state 
of lowest energy, beyond which it 
is not possible to go. A molecule 
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in such a state can absorb but one, 
or at most two or three, of the 
lines in the corresponding band — 
so that a whole complex band- 
system containing thousands of 
lines will be reduced to one line 
where each of a group of many- 
lined bands is normally found. 
These lines, moreover, correspond 
to a transition from the state of 
lowest possible rotation to the next, 
and are usually faint in compari- 
son to other lines of the band, cor- 
responding to more rapid rotation. 
A thorough analysis of the bands, 
however, points with certainty to 
the particular line in question. 


FTER these highly simplified 

spectra had been identified, four 
sharp interstellar lines remained. 
Discussion of these at a conference 
on interstellar molecules at the 
Yerkes Observatory led to the 
suggestion that three of them (with 
wavelengths 4232.58, 3957.72, and 
3745.33), which were spaced about 
as the residual lines of three band- 
groups might be expected to be, 
might arise from some _ ionized 
molecule, such as CH+ or C,*+. 
Returning to the University of 
Saskatchewan, Dr. Herzberg, with 
his colleague, Dr. Douglas, proced- 
ed to make molecules of this sort 
by the effective method of passing 
a discharge through helium con- 
taining a trace of the vapor of 
benzene, C,H, —a heavy molecule 
which can be broken up into all 
sorts of pieces. Three new bands 
appeared in the spectrum, with 
heads at 4225, 3954, and 3743. The 
individual “rotational” lines in 
these bands were widely spaced, a 
proof that they come from some 
very light molecule — indeed, from 
one containing a hydrogen atom. 
Analysis of the structure served to 
identify the residual lines of the 
three bands, which were at 4232.57, 
3957.71, 3745.30 — agreeing within 
the errors of measurement with all 
three interstellar lines. More de- 
tailed study.of the bands showed 
that they were of a type which 
could be produced only by CH+ 
among those molecules whose 
spectra were not already known. 

As neutral CH molecules were 
already known in interstellar space, 
the presence of such molecules in 
the ionized state might have been 
anticipated. Only one sharp inter- 
stellar line at 3579.04 remains un- 
identified. The chance that it may 
turn out to belong to some other 
ionized molecule now looks good.— 
Princeton University Observatory. 
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How They Do It 


PSYCHIC RESEARCH 


By Prestidigitation, Dunninger Duplicates 


“Phenomena” that have Fooled the Public 


0: THE evening of November 10, 
1941, members of the Scien- 
tific American Committee for the 
investigation of Psychic Phenome- 
na, their guests, and representa- 
tives of the press assembled in a 
room in the Waldorf-Astoria hotel, 
in New York City. The purpose of 
the meeting was educational, for 
Dunninger, Chairman of our Com- 
mittee, proposed to produce some 
of the more noteworthy ‘“phe- 
nomena” he has witnessed during 
his more than a score of years as 
researcher in the realm of the oc- 
cult. In duplicating these so-called 
psychic spectacles, two purposes 
were accomplished. The extent to 
which modern conjuration may 
offer delusion and deception was 
demonstrated, and bogus mediums, 
who have presented — and who 
still present — “phenomena” which 
are demonstrably hocus-pocus, and 
by which the public is annually 
bilked of an estimated 50 million 
dollars, were exposed. That leger- 
demain, prestidigitation, and cer- 
tain types of mechanical artifices 
performed by and in the hands of 
a clever operator can completely 
bemuse an audience of higher than 
average mental caliber was con- 
clusively proved at this meeting. 
Our Chairman, one must re- 
member, has been practicing the 
arts of deception for many years; 
furthermore, in the course of his 
investigatory work into psychic 
matters, first with Houdini and 
later on his own behalf, he has 
witnessed over 1000 so-called oc- 
cult demonstrations of physical 
nature, all of which must be ac- 
cepted as pseudo, for Dunninger 
has successfully duplicated by 
trickery or explained by natural 
means all of the “phenomena” 
that have thus far been brought 
to his attention. However, this 
must not be taken as an indication 
that either the Chairman or the 
members of our Committee are en- 
gaged in a “witch hunt.”’ Far from 
it. Since the advent of Spiritual- 
ism in its present form, about 1848, 
too many unexplainable incidents 
have come to public attention to 


20 


dismiss lightly, and as pure hokum, 
the theory of return to earth after 
death. If our Committee, individu- 
ally or collectively, were of that 
mind, there would have been no 
need or excuse for the original or- 
ganization of that body. To the 
contrary, and notwithstanding all 
other claims, the inquiry of the 
Scientific American Committee in 
the field of the supernatural in no 
sense questions any form of re- 
ligious belief, nor does it seek to 
cast aspersions on any individual 
or group who may lay claim to 
super-normal powers. The indis- 


putable truth about psychic mat- 





aed 


Dunninger; Miss Jane Schuele 


ters is the aim of the Committee, 
but, by the same token, no credit 
or mercy can be extended to me- 
diums or others whose practices 
are clearly shown to be nefarious 
and therefore not in accord with 
public welfare. 

To emphasize how trickery can 
be utilized, Dunninger called two 
members of the audience to the 
platform and asked them to tie a 
number of simple knots simulta- 
neously in two pieces of rope. 
While this was being done, he ex- 
plained that Madame Stewart, a 
noted medium from Cleveland, 
Ohio, had based her claims to su- 
pernatural powers on ability to 
untie knots in the dark, while at- 
tendants at the seances held the 
four ends of the two ropes. In a 
room flooded with light, two men 
chosen at random from the audi- 
ence each held two ends of the dual 
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These knots disappeared 


ropes while the magician proceed- 
ed to untie them. Never once did 
the ends of the rope leave the 
hands of the witnesses. 


O ASSIST in his next demonstra- 

tion, the Chairman requested a 
young lady, Miss Jane Schuele, to 
be seated at a small table opposite 
him on the platform, with her back 
to the audience. He displayed a 
stack of ten small slates, which 
were placed on the table. He then 
asked Miss Schuele to write on a 
slate the name of a deceased friend 
or relative and the date of the de- 
mise. This she did in such a man- 
ner that no one could see what had 
been written and then laid the 
slate, writing side down, on top of 
the pile. Dunninger picked up 
what he termed his “concentration 
slate,” a larger edition of the one 
Miss Schuele had used, and placed 
it over the top of the stack of slates. 
Drawing a chalk line on the large 
slate, he termed this “the concen- 
tration line.’”? Leaning back in his 
chair, he lifted his “‘concentration 
slate” from the pile of smaller ones 
and gazed at it, meanwhile re- 
questing Miss Schuele to concen- 
trate as intensely as possible on the 
chalk line. Without hesitation, he 
then gave the name that had been 
written on the smaller slate and 
the date of that person’s death. 

This was temporarily mystifying, 
but when the Chairman changed 





The cards are tied together 
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‘places with Miss Schuele at the 
table and repeated the trick, ask- 
ing the young lady for a different 
name and date, the audience saw 
clearly how the apparently amaz- 
ing effect was so simply accom- 
plished. As the magician leaned 
back in his chair and picked up the 
“concentration slate,’ he also 
picked up the top one of the small- 
er slates — the one with the mes- 
sage on it. This was easily done, 
for the inner edges of the frame of 
the “concentration slate’ were 
made to fit perfectly around the 
outer edges of the slate which bore 
the message. As that slate had been 
placed message-side down on top 
of the pile, the writing appeared 
to the manipulator when picked up 
simultaneously with the “concen- 
tration slate,” but not to Miss 
Schuele, nor, in the first instance, 
to the audience. 


a term “independent writing”’ 
has in modern times been ap- 
plied to many forms of supposedly 
mysterious appearances of writing 
on a slate or a piece of paper, and 
various methods and rituals are 
used in the course of its production. 
(July and August 1941). To dem- 
onstrate one of these, Dunninger 
called two representatives of the 
press to the platform. They were 
Mr. Robert Dunn, of King Fea- 
tures, and Mr. Phil Hamburger, of 
The New Yorker. Handing each 
man a piece of ordinary cardboard 
about six by nine inches, he asked 
them to sign their names on one 
side of their cardboard. Then, to 
insure that the witnesses would 
see both sides of the cards before 
and after the trick was completed, 
he had them exchange cards and 
autograph the remaining blank 
sides, which left a Dunn and a 
Hamburger signature on either 
side of each card. After the cards 





eee 
Suspended before all eyes 
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were given to the two men for sig- 
nature, Dunninger did not handle 
them. The witnesses placed the 
cards together, tied them with a 
ribbon and placed them in a strong 
box provided by a member of our 
Committee. They locked the box 
and retained the key. The strong 
box, without being touched by 
Dunninger, was securely taped, 
hooked to a rope which: was 
thrown over the top of a 9-foot 
screen, and hauled up in plain 
view of the audience, where it re- 
mained for approximately an hour 
while other demonstrations were 
presented. 

For the denouement of this trick, 
a New York telephone book for the 
borough of Manhattan was utilized. 
Dunninger asked a member of the 
audience to open the book at ran- 
dom. The magician held the book 
spread out at the designated page, 
requested another member of the 





Messrs. Dunn and Hamburger 
examine the names, find Gill’s 


audience to take pencil in hand 
and, by making a circular motion, 
to mark any name on the two open 
pages. The man revolved his pen- 
cil several times in mid-air, then 
brought the point down. It came to 
rest on the name of Alfred Sasha 
Gill. The name was read from the 
book by the witness and under- 
scored so that others might cor- 
roborate his statement. 

Messrs. Dunn and Hamburger 
were now recalled to the platform. 
Together they removed the strong 
box from the rope, tore off the tape, 
and unlocked the box, which at no 
time was touched by Dunninger. 
Somewhat gingerly, as though 
fearful of what they might find, 
the witnesses removed the cards, 
still fastened together by the rib- 
bon, which they now untied. Each 
quickly looked at his card to de- 
termine whether the names were 
still there. Not only were the two 


SCIENTIFIC AMERICAN 











From *phone book to card 


names present, written in ink, but 
also, scrawled in heavy black pen- 
cil on one card was the name — 
Alfred Sasha Gill! For the sake of 
emphasis, it must once more be re- 
peated that after handing the cards 
to Messrs. Dunn and Hamburger 
for their signatures at the begin- 
ning of the trick, Dunninger did 
not lay hands on them again, yet 
the name of Alfred Sasha Gill, 
chosen from the telephone book by 
a third and independent witness, 
after a fourth had blindly selected 
the page, was clearly apparent to 
all. 


AS EVERYONE present knew, and as 
Dunninger forcefully stated, 
each of these “phenomena” had 
been accomplished solely by trick- 
ery, motivated by digital dexterity 
acquired through years of assidu- 
ous practice. Performed by a man 
who, among other accomplish- 
ments, is admittedly a magician, 
they were breath-taking, interest— 
ing, and entertaining. But, those 
identical feats of legerdemain, pre- 
sented under the spell of darkness,, 
or soft lighting — possibly with a 


® Scientific American, in collabora- 
tion with The Universal Council for 
Psychic Research, offers $15,000 to 
any medium who can produce a 
spiritistic effect or a supernatural! 
manifestation under the rules and 
regulations published on page 210 of 
our April 1941 issue. @ 


subdued musical accompaniment 
and the intriguing odor of incense 
permeating the room — have been 
called “psychic manifestations” by 
the medium conducting the seance. 
With that sort of bogus perform- 
ance, our Committee has no pa- 
tience. We still, however, seek the 
truth concerning the physical type 
of psychic phenomena, and wel- 
come all sincere offers of assistance 
and information. 
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Dr. Carrel’s Immortal Chicken Heart 


SCIENTIFIC RESEARCH 


Present, Authentic Facts about This 


Oit-Falsified Scientific ‘ 


ALBERT H. EBELING, M.D. 


Lederle Laboratories, Inc. 


A TINy fragment, removed in 
1912 from the heart of an un- 
hatched chick embryo by the emi- 
nent Dr. Alexis Carrel, began then 
the most extraordinary career ever 
enjoyed by a chick or a part of a 
chick. It has attained potential im- 
mortality. The present descen- 
dants of the cells in this fragment, 
now spoken of as Carrel’s 
immortal chicken tissue, 
or the ‘old strain,” are in 
their 30th year of inde- 
pendent life in the wholly 
artificial environment of 
laboratory glassware. 
Their growth is _ inde- 
pendent of time. Under 
the established  condi- 
tions, the cells do not 
grow old, and now, after 
practically three times 
the lifetime of a normal 
chicken, they are as 
young and healthy as 
ever. 

The Carrel tissue, and others 
similarly cultivated, daily perform 
important services to advancing 
medical science. Independently 
growing cells, able to convert 
nutrients into new cells of their 
own kind, possess unique value as 
reagents for investigating biologi- 
cal problems. They are released 
from the natural defenses that 
protect organisms and hence re- 
spond freely to changes in their 
environment. 

The scientifically important re- 
searches conducted with the ‘old 
strain” have filled volumes of re- 
ports. Among them, for example, 
have been studies of changes in 
environment on cell growth and 
cell characteristics. It has been 
found that blood plasma, included 
in the tissue culture medium, ex- 
erts an effect on the rate of growth 
of the cells varying with the age 
of the animal supplying it. Thus 
changes accompanying aging have 
been studied. 

The history of the “old strain” 
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: Lederle ; Laboratories photo 
This is it#—the famous culture as it is kept 


‘Celebrity’ 


is closely bound up with the pro- 
gressive development of tissue cul- 
ture technique as carried out in 
Dr. Carrel’s laboratory. The pro- 
cedures are used in the cultivation 
of numerous pure strains of cell 
types other than the original “im- 
mortal chicken tissue’? of Carrel, 
such as, for example, various types 
of epithelial cells, cartilage, thy- 
roid, liver, certain cell types from 
the blood as well as various strains 
of malignant cells (sarcoma and 





carcinoma), in a known condition 
of activity and on media of almost 
unvarying composition. 

One important use of tissue cul- 
ture is in the study of the mys- 
terious viruses, potent causes of 
many diseases—among others, in- 
fluenza, measles, and poliomyelitis 
(infantile paralysis) in man, and 
distemper, rabies, and encephalo- 
myelitis in animals. Viruses, so 
far as is now known, will grow 
only in the presence of living cells. 
In ordinary living tissue the native 
defenses of the organism against 
external harm affect the growth of 
viruses. Consequently a controlled 
environment must be created to 
permit their cultivation for study. 
That situation exists for certain 
viruses in tissue cultures. A few 
viruses will grow in the pure strain 
of the original Carrel tissue. Others 
require the favorable environment 
of cultures of other tissues grown 
by the technique developed by 
Carrel. 

The many years the cells of the 
“old strain” have been under cul- 
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tivation and the constant 
conditions under which 
they are maintained 
cause them to grow 
steadily, independent of 
time. They multiply— 
proliferate—at an unchanging rate, 
and their characteristics are well 
known and invariable. Their long 
pedigree and the mass of informa- 
tion accumulated about them in 
nearly 30 years make these cells 
the best possible material for test- 
ing the effects of a large number 
of substances of clinical and com- 
mercial value. For example, with 
them much can be learned about 
the action of drugs, such as those 
of the sulfanilamide family, upon 
living tissue. Similarly, they pro- 
vide a unique way of studying the 
antiseptic action of germicidal 
compounds. To be a safe antisep- 
tic, a substance must be more toxic 
to bacteria than to the healthy 
tissue of the wound to 
which it is to be applied. 
This is not true of many 
germicides. The all-impor- 
tant toxicity ratio—the 
dilution of a substance re- 
quired to kill a standard 
bacterial culture, compared 
with the dilution that kills 
a culture of tissue cells— 
can be directly and ac- 
curately determined with 
this tissue. The standard 
strain is being widely 
used in tests of this sort 
at Lederle Laboratories 
and has already thus ‘earned its 
keep”’ over and over again. 
Although this tissue’s history is 
sufficiently impressive without 
embellishment, legends, some of 
them fantastic, have grown up 
about it. In these tales Dr. Carrel’s 
original tiny fragment of chick 
embryo heart-tissue has grown. 
into a large, pulsating chicken 
heart; or pieces have to be “‘snipped 
off’? from time to time to hold it 
in bounds; or it is being kept in 
a glass jar or on a white marble 
slab, with the added setting of a 
group of scientists crowded around 
intently watching and tending it 
constantly, day and night! 


ET, even though the simple facts 

lack some of the drama of the 
legends, they are important and no 
less interesting. On January 17, 
1912, a minute piece of heart 
muscle was removed from an un- 
hatched chick embryo. This tiny 
fragment, during repeated trans- 
fers into fresh nutrient medium, 
pulsated for a little over one hun- 
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dred days after its separation from 
the orginal heart. By that time 
connective tissue cells—fibroblasts 
—which also were present in the 
original fragment, had gradually 
outgrown the muscle cells. The 
result therefore was ultimately a 
pure strain of fibroblasts, which 
pulsed no more. These cells have 
the property of continuing to form 
a network of tissue in a wholly 
artificial environment, not as part 
of a chick. 

They multiply today as actively 
as they did at the beginning of 
their artificial life. The rate of 
growth has not diminished and 
they are constantly maintained 
under conditions favoring their 
optimum multiplication. 


HE strain of cells is now in its 

30th year of life outside of the 
organism from which it arose. In 
other words, it is potentially im- 
mortal. This is not a probability, 
but an irrefutable fact. In a few 
cases chickens have lived over 20 
years, but the average lifetime of 
the barnyard fowl, if it can escape 
the axe, is not much over ten 
years. Hence, these cells derived 
from the chick embryonic heart 
muscle in 1912 have far outlived 
the chicken into which the embryo 
would have developed in the nat- 
ural course of events. 

If it had been feasible to keep, 
and nourish, every sub-culture 
that could have been derived from 
the original tiny fragment of heart, 
dividing each in turn ad infinitum, 
the mass of tissue would now be 
far larger than our whole solar 
system could contain. That, of 
course, sounds fantastic, yet it is 
mathematically demonstrable. 

As the culture continually tends 
to form a more or less compact 
mass of tissue that doubles in size 
every 48 hours, each fragment 


must be subdivided, if its bulk is to 


som. 
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Courtesy Dr. Carrel. X 412 
Living old strain fibroblasts 
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Leaerle Laboratories photo 








This technician is transferring tissue cultures and giving them fresh 
medium in which to grow. Test tubes at left contain culture medium. 
Carrel flasks, in which tissue is artificially grown, are at the right. Black 
clothing and black surroundings reduce reflection of light and improve 
the technician’s level of visibility in performing this exacting work 


be kept within practicable limits. 
Moreover, nutrition, respiration, 
and elimination of waste products 
are limited by the size and by the 
physical, physiochemical, and 
chemical conditions of the culture. 
For these services the cells depend 
upon the diffusion of substances 
through the semi-solid, jelly-like 
medium in which they are kept. 
Thus, if the culture were allowed 
to grow into compact masses, then 
those cells in the thickened por- 
tion would suffer from lack of 
proper nourishment, sufficient oxy- 
gen, and removal of waste prod- 
ucts. Some cells would die, others 
would be poisoned, and total death 
of the culture might result. 

Actually, therefore, the average 
individual piece of tissue that is 
transferred to fresh medium is not 
larger than the head of a pin. 

When the strain was started in 
1912, it was necessary to transfer 
the tiny fragments every 48 hours, 
but later the method was modified 
and now transfer to new medium is 
less frequent. 

The strain is ordinarily kept in 
small, flat, tightly-stoppered glass 
containers—Carrel flasks. The 
Carrel flask,developed for this type 
of cell culture, is made of Pyrex 
glass an inch and a half in diame- 
ter, about half an inch high, with 
an oblique neck. The amounts of 
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nutrient medium and air in a flask 
are large in proportion to the total 
mass of tissue, so that several frag- 
ments (from two to four) can be 
kept in one flask, and transfer to 
a fresh medium need be made only 
every seven or eight days. The life 
processes—metabolism—of the tis- 
sue produce no dangerous varia- 
tions in the condition of the 
medium during the length of its 
stay in a flask. Any surplus tissue 
is discarded at the time of transfer. 


I“ ALL the procedures involved in 
the cultivation of these cells, 
rigid aseptic precautions must be 
taken at all times; that is, the cul- 
tures must be kept completely free 
from bacterial contamination. The 
medium best suited to maintain 
the optimum multiplication of 
these cells is composed of chicken 
plasma, chick embryonic juice, and 
Tyrode’s solution, mixed in certain 
proportions. Each of these con- 
stituents of the medium is espe- 
cially prepared for the purpose. 
Plasma, the clear fluid part of 
blood, is obtained by bleeding an 
anesthetized chicken from a suit- 
able artery under aseptic con- 
ditions and separating the cell 
elements—corpuscles—in acentrif- 
ugal machine. The clear fluid that 
constitutes the plasma is drawn 
off and preserved in a refrigerator, 
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Chicken plasma obtained under 
proper conditions will remain fluid 
for weeks, and thus can be stored 
for use at any time. 

The embryonic juice is prepared 
by finely mincing the tissue of un- 
hatched chick embryos and sepa- 
rating the fluid part. This juice 
also can be stored in the refrigera- 
tor for use. The embryonic juice 
contains most of the _ essential 
nutritive as well as growth-pro- 
moting substances required by the 
cells for their continuous multi- 
plication. Some essentials, of 





Courtesy Dr. Carrel. X 412 
Stained old strain fibroblasts 


course, are furnished by the con- 
stituents of the plasma. 

Tyrode’s solution is a solution of 
several salts and glucose. It acts 
as a diluent for the plasma and 
tissue juice, and supplies certain 
metals essential to cell growth. 

When the medium is needed, 
plasma is combined with the tissue 
juice and salt solution. Soon after 
these constituents are mixed, 
coagulation — clotting — occurs. 
Hence, it is necessary to introduce 
the medium into the culture flask 
and, while still fluid, submerge the 
tissue fragments in it. Then, when 
the whole is left undisturbed, a 
soft, uniform clot quickly forms. 
This is firm enough to hold the 
tissue fragments in place and, at 
the same time, to furnish an in- 
visible, fibrinous network in which 
the cells can multiply, and through 
which the fluid part of the medium 
and oxygen (from the air con- 
tained in the flask) can diffuse to 
reach the cells. 

During their stay in the flasks, 
the cultures are bathed at inter- 
vals by introducing a quantity of 
Tyrode’s solution, leaving it for a 
time, and then withdrawing the 
fluid by gentle suction in order not 
to disturb the coagulum. After 
this washing to remove waste 
products, fresh, diluted embryonic 
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juice is added to replenish the food 
supply. Enough air enters the flask 
during the manipulations to renew 
the oxygen supply. 

Microscopic observations of the 
cultures can be made at any time 
at moderate magnifications. For 
high magnification (1000 diame- 
ters or more), fragments of the 
tissue can be transferred to 
specially constructed containers— 
microflasks—which have paper- 
thin glass walls. Also, cell be- 
havior in these flasks can be 
permanently recorded by micro 
motion pictures. 

In July, 1939, Dr. Alexis Carrel 
retired from the Scientific Staff of 
the Rockefeller Institute for Medi- 
cal Research. His department, the 
Division of Experimental Surgery, 
was discontinued and his organiza- 
tion dispersed. The writer, who 
was associated with Dr. Carrel for 
over 27 years, brought the “old 
strain” to the Division of Virus 
Research at the Lederle Labora- 
tories in Pearl River, New York. 
Here, in a well equipped, modern 
tissue-culture laboratory, the 
strain continues to live uninter- 
ruptedly. Two former technical 
assistants of Dr. Carrel, Mrs. E. 
Hull and Miss D. Olmstead, are 
responsible for the important work 
of maintaining the stock cultures. 

No other laboratory in the world 
possesses this strain under cultiva- 
tion. Through the years, Dr. Car- 
rel gave cultures of it to various 
individuals in research labora- 
tories here and abroad. There is no 
record of any of them having sur- 
vived. Hence these laboratories 
have the unique distinction of 
being the sole custodians of Dr. 
Carrel’s original, potentially im- 
mortal strain of cells. 


IN BIG DEMAND: In the entire na- 

tion there are less than 5000 physi- 
cists, and of these between one third 
and one quarter are already engaged 
in defense work. 


CRYSTALS 


Structure Demonstrated 
By Steel Balls 


oma ball bearings are used by 
scientists to study the structure of 
all sorts of materials. Dr. Ralph P. 
Johnson, physicist in the General 
Electric Research Laboratory in 





Schenectady, is shown in one of 
our photographs, stacking up a 
model of a face-centered cubic 
crystal, such as is found in alu- 
minum, silver, gold, calcium, cop- 
per, lead, and a number of other 
elements. Each steel ball repre- 
sents one atom and is about 20,- 
000,000 times the size of the real 
thing. 

All crystalline substances have a 
specific geometrical arrangement 
of atoms which assists the physicist 
in identifying the material. The 
face-centered cubic type, as illus- 
trated by the arrangement of the 
steel balls, is one in which each 
atom in a crystal is the center of a 
spherical cage formed by twelve 
surrounding atoms. 

More than one material may 
have the same geometric arrange- 
ment of atoms. Once this type has 
been determined, usually by ob- 
serving the pattern of diffraction of 
X-rays, the physicist distinguishes 
members of the group by the size 
of the atoms. 

The arrangement of the steel 
balls shown in the picture is the 
densest that can be obtained. If a 
large number of similar balls were 
dropped at random into a pail, 
many would naturally fall into this 
arrangement. The group as a 
whole, though, would be more 
loosely packed than the balls ar- 
ranged by Dr. Johnson. 

In the background is shown the 
atomic arrangement of crystals of 
table salt, iron, and calcium car- 
bonate. The square-block frame- 
work represents an iron crystal; 
the crystal of single-size spheres 
represents table salt; and the 
model containing spheres of two 
sizes represents a calcium carbon- 
ate crystal. 





They represent atoms 
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Wheat Peeled For Better Bread 


Process Developed by Mining Engineer Retains 


Grain Elements, 


H. T. RUTLEDGE 


Pee the wheat grain of its 
husk without cracking or injur- 
ing the kernel has been tried 
countless times, but each attempt 
to accomplish the feat in the last 
hundred years of milling in the 
United States has ended in failure. 
This peeling is desirable in order 
to produce flour from the wheat 
that retains all the desirable ele- 
ments of the grain, without the 
splintery, indigestible husks, yet 
inventors and milling experts had 
reached a point where they were 
ready to declare that the task was 
impossible. They never dreamed 
that the job might be done by 
someone who did not have the re- 
motest connection with milling or 
baking—but that is exactly what 
happened. 

The wheat-peeling process was 
discovered in 1937 by Theodore 
Earle, of California, a mining en- 
gineer, who admittedly knew noth- 
ing of milling methods or milling 
machinery. Experimental tests 
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Mr. Earle combing the slurry from an experimental flotation cell 


Eliminates Fibrous Husks 


continued and data on the process 
were checked for the next four 
years. 

The Earle process was not origi- 
nally aimed at wheat-peeling. 
Rather, it grew out of tests with 
seeds, made with mining machin- 
ery—fiotation cells of the type 
used to separate precious metals 
from baser elements. After many 
experiments, Earle discovered that 
grain seeds classify themselves, 
when subjected to the flotation 
treatment, into ‘‘tails’—seeds that 
come to the top—and ‘“concen- 
trates’—grains that remain at the 
bottom of the flotation cells. Tails 
in wheat are found to be superior 
for milling purposes while con- 
centrates are superior for planting 
because they yield the better crops. 


N A series of three tests of seeds 

so classified, conducted by the 
Kansas Wheat Improvement Asso- 
ciation and the United States De- 
partment of Agriculture Bureau of 
Plant Industry at Hays, Kansas, 
the concentrates disclosed in- 


creased per acre yields of 22 per- 
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cent, 7.1 percent, and 11 percent 
over those per acre yields of un- 
treated wheat grain seeds. In the 
first two tests, the seed beds were 
cropped land; in the third test, the 
seed bed was fallow land. In all 
three tests, the same wheat grain 
variety was used. 

Earle’s chief interest, from the 
beginning of the experiments, was 
in the germination or fertility 
quality of seeds. He did not set out 
to find a way to peel wheat ker- 
nels of the fibrous, splintery, in- 
digestible husk, or epidermis, that 
has been blamed for many gastric 
disturbances. Discovery of the 
peeling process occurred quite by 
accident. 

In one test, wheat grains were 
mixed with water in a single flota- 
tion cell. The mixture was placed 
in agitation and then—the tele- 
phone rang. Earle answered the 
call but talked longer than he an- 
ticipated. When he returned to the 
cell, he found slivers of wheat 
husks floating on top of the water. 
He examined the grains and they 
were free of husks. That started 
the ball rolling. Dozens of follow- 
up tests took place in the ensuing 
months and finally the peeling 
process was perfected. 

M. Lee Marshall, President of 
the Continental Baking Company, 
became interested. in the achieve- 
ment because one feature of. the 
process was of particular impor- 
tance: it removed the husk with- 
out cracking the wheat kernel. 
That meant that all the vitamin, 
mineral, and protein content of 
the wheat grain was kept intact. 
It meant, too, that these deposits 
would be ground into flour just as 
nature had stored them. in the 
wheat kernel. 


ERE was big news to a baking 

executive who had been look- 
ing forward to the day when he 
might market a bread that con- 
tained the wheat vitamins, but not 
the scratchy husks which give 
whole wheat bread its bitter taste. 

Preparation of the wheat for 
actual grinding under the Earle 
process combines many of the 
steps employed in ordinary mod- 
ern milling. The flotation method 
unites with these steps to establish 
a smooth-running process that 
produces flour from which is baked 
Staff, a new, natural wheat bread. 

The business of receiving, bin- 
ning, and rough cleaning wheat 
under the Earle process is like that 
used by all good millers. Ten cells 
constitute the peeling machinery. 
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These are rubber-lined tanks, each 
equipped with a rubber-covered 
impeller. The grain is mixed with 
water in such proportions as to 
form a slurry that can be agitated 
by the cell impellers. The ten cells 
are linked at the bases by connect- 
ing pipes. 

The slurry of wheat and water 
enters the first cell and undergoes 
agitation by an impeller. Then an 
edible re-agent is added to the 
slurry to form a froth which col- 
lects the feathery husks as they 
break away from the kernels. The 
slurry moves rapidly from cell to 
cell, the wheat husks, which mil- 
lers call “bee-wings,” amassing on 
top, the wheat kernels dropping to 
the bottom. The froth is skimmed 
from the tops of the cells as it 
thickens. 


ASSAGE of the mixture from cell 

to cell occupies about nine min- 
utes and the cleaned and peeled 
wheat leaves cell number ten to go 
to a vibrating screen that shakes 
much of the water from the kernel 
surfaces. The peeled grains then 
move into a whizzer, a continuous 
type of centrifuge, where more 
water is removed. From the whiz- 
zer, the kernels go to a dryer, 
through which flows a swift cur- 
rent of warm air. This dryer is a 
steel tube five feet in diameter and 
30 feet long. It is fitted with a cen- 
tral flue and six concentric flues. 
Here the grains remain for about 
12 minutes, moving at high speed 
and tumbling finally into the 
aspirator which takes out any 
specks of husks lodged in the ker- 
nel creases. 

Still feeling moist to the touch, 


the grains flow to tempering tanks © 


to remain several hours. When 
they emerge, they are externally 
dry. All moisture has been ab- 
sorbed. 

Now ready for grinding, the 
cleaned, peeled, dry wheat grains 
go to a battery of pulverizers of 
hammer-mill design and become 
flour containing the nutritive ele- 
ments of the bran coats of the ker- 
nel, the vitamins (vitamin B,, 
vitamin B,, nicotinic acid), and 
the minerals and proteins of the 
berry, but free of the woody, outer 
coating. 

The bread made from this flour 
contains 444 to 566 International 
Units of vitamin B, to the pound 
loaf, 1.02 milligrams of vitamin B, 
(riboflavin), and 12.7 milligrams 
of nicotinic acid. The methods used 
in these determinations were: (1) 
thiamin—biological, thiocrome, and 
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fermentation: (2)  riboflavin— 
microbiological; (3) nicotinic acid 
—colorimetric. 

A typical freshly baked loaf of 
the bread reveals itself as follows 
in analysis: 








IVIOISTUB GP sch nteeee nee 37.40% 
Motels GOlG sear 62.60% 
100.00% 
Composition of Solids 
Protéine. aac: 15.92% 
Ash (less salt) ...... Pop lis| 
Salts(NaGl) arcs 2.17 
Cruces ib cia een 1a 
Crude tate sera 6.31 
Carbohydrates ...... 71.76 
100.00% 


A comparison of white bread, 
ordinary whole wheat bread, and 
the new peeled-wheat bread dis- 
closes that Staff contains 2.13 
percent minerals as against 1.14 
percent for whole wheat and 1.03 
percent for white bread. 

Dr. John R. Murlin, food au- 
thority, University of Rochester, 
New York, recently told the Na- 
tional Nutrition Conference for 
Defense that the only way to get 
all the nutritive elements of the 
wheat grain into bread is “‘by pro- 
ducing whole-wheat flour and 
making whole-wheat bread.” He 
explained that his own experi- 


Desert Alphabet 





ments with a natural wheat bread 
disclosed the following story: 

“The average per-capita con- 
sumption of wheat is four bushels, 
or 240 pounds. Deprived of its 
roughest constituent, 2 percent 
only, by weight, ground without 
sifting or bolting whatever, the 
amount will make 355 pounds of 
bread as compared with 221 pounds 
on a rich formula from 75 percent 
extraction of the grain. 

“The 355 pounds of whole 
wheat, according to digestibility 
figures in a recent experiment in 
our own laboratory, on ten men, 
would yield 356,000 and some odd 
calories; compared with a white 
bread eaten by the same men, 
240,000 and some odd calories, a 
saving of 116,000 calories, or 
enough to support the average man 
on our diet squad for 36 days. In 
other words, eating whole wheat 
bread would save over a year’s 
supply of energy for yourself in 
the course of a year.” 

Thus, through the happenstance 
of a lengthy telephone call, a new 
type of bread that appears to hold 
promise of economy plus added 
nutrition has been made available. 
These factors, and the seed classi- 
fications made possible by the 
original flotation experiments, may 
mean much to the average bread 
consumer and to the farmer. 


Strange Letters of Stone are Found in the 


Sand. Wastes of South-western Arizona 


JOSEPH C. COYLE 


IDDEN here and there in the 

mosaic of Yuma mesa, and 
buried in its topsoil, I find the let- 
ters of the alphabet. Some of them 
are scarce, but many letters. are 
more or less plentiful and are re- 
markably perfect in shape. With 
the collection I have, I build many 
words, sentences, paragraphs. 

One day an army plane roared 
just above my head. Involuntarily, 
I ducked. When I straightened up 
I held a perfect capital A in my 
hand. There were already a Y and 
a couple of Ls in my rock pile. I 
could now spell ‘“‘Ally’’ with stone 
letters. 
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These stones range in color from 
light gray to nearly black, and 
most of them are so hard that they 
ring like cast iron when struck 
together. Some are shapeless and 
porous, but there are quantities of 
them, from the size of a straw to 
three inches in diameter, which 
closely resemble, in contour, frag- 
ments of petrified native wood. 
Nearly all are without a semblance 
of grain, however. The greater 
part are fairly straight and under 
12 inches long, though I found one 
an inch in diameter and 64 inches 
long. 

Cloudy days, though rare at 
Yuma, are best for rock hunting, 
since the sun’s glare on the light- 
colored desert is then eliminated. 
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Seeond best is early morning or 
late afternoon, when shadows grow 
long and every pebble in the desert 
mosaic stands out against the drab 
background of gray sand. 

My stone vocabulary grew by 
leaps and bounds, but it still cen- 
tered around words requiring Ls, 
Ts, Ys, and soon. One day I parked 
my automobile and stepped out. 
There lay a perfect Q. I could now 
Boel “quit,” “quill”” ‘The letter O 
eluded me for a long time, but I 
now have several—some strikingly 
perfect. Although I wanted to 
spell out my name with the stone 
letters, the only Cs I found at first 
were imperfect, and E apparently 
was non-existent. Then one day 
Ispied a very good capital E which 
a kangaroo rat had kicked out of 
his tunnel. 

Many of the thick patches of 
specimens resemble closely in con- 
tour those of clumps of growing 
mesquite brush nearby. I was 
amazed to find a round stone about 
an inch in diameter and three feet 
long, with a groove cut by termites 
along one side; also logs, one of 
which is 30 inches in diameter and 
20 feet long, outlined in porous 
stone and closely resembling cot- 
tonwood in shape. Stumps are out- 
lined in the same porous rock, with 
stone roots radiating from them. 
Underground, as well as on the 
surface, are long stone roots. 


A WELL-KNOWN geologist to whom 
I submitted the evidence stated 
that the specimens, when tested 
with acid, proved to be sand grains 
cemented by lime. Also that, judg- 
ing from the photographs and the 
method of occurrence of the speci- 
mens, these undoubtedly were 
once plant roots and stems which, 





Found by the “rock russler,” near Yuma 
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ae Ons 


Formerly a five-foot roo 


in decaying, left hollow spaces in 
the earth. Sand then filtered into 
the spaces and lime was added 
through the agency of percolating 
waters containing this mineral in 
solution. As the plant root frag- 
ments would have been branched 
in many cases, and later broken, 
the accidental resemblance of a 
few of the specimens to letters is 
expectable. 

It is my own further hypothesis 
that the shape of many of these 
letters, as well as the other strange 
loops and crooks, has resulted 
from termites plastering the roots 
and stems of native wood and 
plants with their familiar tubes of 
sand, which then became consoli- 
dated into stone by the infiltration 
of water impregnated with lime, 
as just explained. The layers and 
folds of sand on the exterior of 
some specimens cannot be distin- 
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Further specimens of the same kind 





guished from fresh termite work, 
when the two are placed side by 
side. More than once I have picked 
up what I thought was a nice speci- 
men, only to have the outside fall 
away, revealing a stick of wood 
which had been only recently plas- 
tered by the tiny insects. These 
specimens of termite work are 
often partially or wholly hollow, 
where the wood, covered with 
sand, rotted away before harden- 
ing took place. Crossed, branched, 
and crooked sections of these 
specimens later broke into sections 
resembling in some cases letters of 
the alphabet and various other 
things. 


TROPOSPHERE 
Studies Carried Out 


Near Sea-Level 


Ce spot in the United States 
is not Havre, Montana, but in semi- 
tropical Santa Monica, in Southern 
California, where at one certain 
spot the average August tempera- 
ture last summer was around 
minus 40 degrees, Fahrenheit, and 
frequently dropped to 104 degrees 
below zero! These temperatures 
were recorded in a scientific ice 
box located at the Douglas Aircraft 
factory where experiments for 
bombers operating in the frigid 
troposphere can be carried out at 
the more convenient ground level. 

Function of the “cold room,” say 
Douglas engineers, is to simulate 
the conditions and effects of ex- 
treme low temperatures on the 
various components of high-flying 
aircraft. Since, at 35,000 feet, the 
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Dus nhing 
THE 


ASTORIA APARTMENTS 


of THE WALDORF-ASTORIA 





ONE-ROOM APARTMENTS THAT 
“LIVE” LIKE THREE ROOMS 


Living-room, to dining-room, to bedroom... presto changes that 
take place easily and gracefully...in apartments designed for 
greatest “livability” on conservative budgets. Surprisingly reason- 
able leases by the year, season or for shorter periods. Also “Town 


’House” suites in 2, 3 and 4 rooms. 







df 


2. becomes, magically, a dining- 
room... »—> 


1. This attractive living-room .. . 





3. and, finally, a sleep-inducing bed- 






Inspection invited. 
Descriptive booklet on request. 





THE WALDORF-ASTORIA 


PARK AVENUE: 49TH TO 50TH - NEW YORK 
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troposphere has a near-constant 
temperature of 67 degrees below 
zero, the men, motors, metals, al- 
loys, plastics, and other materials 
used at such heights must be thor- 
oughly pre-tested. 

The trick is done with a com- 
bination of solid CO,—dry ice— 
and methyl alcohol. Agitated to- 
gether and pump-circulated 
through a heat-exchange unit, this 
mixture will reduce the tempera- 
ture in the cold room from plus 80 
degrees to minus 104 in two hours. 
This bit of Siberia in Southern 
California is contained in a space 
some 14 by 16 by 8 feet. The room 
is insulated with 12 inches of fire- 
and corrosion-proof spun glass. 

“Our test program includes a 
study under polar conditions of 
fuel, oil, and hydraulic systems, 
controls, structural parts, insula- 
tion, heating, windshield de-icing 
devices, bearings, lubrication, tol- 
erances, metal fatigue, and count- 
less other subjects,” explains the 
engineering department. 

Despite extremely low tempera- 
tures, men are able to work in the 
room without too great discomfort. 
They wear sheepskin garments and 
wrap themselves into wool-lined 
leather suits surmounted by hel- 
mets equipped with earphones and 
a telephone mouth-piece. The hel- 
met, greatly resembling a diving 
bell, is made of spun aluminum 
welded to padded shoulder pieces 
of the same material. It has a fixed 
vizor of laminated Plexiglas sepa- 
rated by air chambers and her- 
metically sealed after all moisture 
has been removed. This effectively 
prevents fogging. It is lined inside 
with orthopedic felt and_ soft 
chamois skin. Neither suit nor hel- 
met is electrically heated. 

Since a principal danger to 
workmen in the cold room is the 
possibility of pneumonia, the suits 
are valved so the wearer breathes 
air warmed by his own body, the 
large helmet providing ample stor- 
age space. The intake is near the 
floor; the exhaust is located in the 
helmet dome. 


ANTI-FREEZE 
Conserved With Cooling- 


System Sealer 


C sete of automobile anti- 
freeze fluids, urged for this winter 
because of defense needs, gains an 
ally in a newly developed liquid 
cooling-system sealer announced 
by Du Pont. 

Leakage and the subsequent 
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over-heating account for thous- 
ands of dollars worth of anti- 
freeze lost annually, radiator 
specialists point out. 
cooling-system sealer is an inex- 
pensive “ounce of prevention,” 
against such losses. It is said to be 
harmless to rubber, aluminum, and 
other metal engine parts, and to 
flow with water. It not only stops 
existing leaks without clogging, 
but prevents new leaks forming in 
the system. Before the sealer is 
used, the cooling system should be 
cleaned to rid it of rust and scale. 


RADIUM DETECTOR 
Protects Those Working With 


Radium Compounds 


A. INSTRUMENT which sounds a 
warning signal and flashes a red 
light when the quantity of radium 
or radio-active materials in the 
vicinity is too great for workers’ 
safety has been designed by the 
Geophysical Instrument Company. 
The instrument, which employs a 
Geiger-Muller counter tube and 
an auxiliary circuit including 
standard vacuum tubes, also indi- 
cates the concentration of radio- 
active materials on a dial. Fur- 
thermore, it is possible, with this 
instrument, to check the strength 
of radium compounds in order to 
determine whether or not any such 
material has been lost. 


ICICLES 


Movies Use Cellophane 
And Waterglass 


Great icicles are used on 
many of Hollywood’s movie sets. 
The icicles are made of cellophane 
and waterglass — the substance 
used to preserve eggs. After being 
shaped they are dipped in alcohol, 
which solidifies them, and then in 
paraffin. The latter forms a coating 
which melts under the heat of the 
spotlights, giving a realistic effect. 


PANELS 
Of Light Weight For 


Transport Use 


A MATERIAL which is establishing 
itself as being of particular interest 
to designers in the transportation 
field is Fybr-Tech, one type of 
which is being used as an interior 
lining for the huge flying boats 
which Vought-Sikorsky is building 
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HROUGH the cold dank dusk a 

watcher scans the gaps between the 
scattered clouds. His first glimpse of on- 
coming bombers sounds the alarm that 
sends thousands to the safety of their 
shelters and the defenders to their duties. 
Four thousand miles away, aboard a 
heavily laden freighter, the captain studies 
the silhouette of a ship on the horizon, 
to determine whether friend or foe. This 
is serious work for binoculars, work 
worthy of those known as the world’s 
finest. 


Bausch & Lomb is a builder of such 
binoculars. Producer, too, of many other 
instruments that utilize the principles of 


W 71TH you, as with us, 
defense comes first. 
Our output of optical in- 

struments is being rapidly ~ 


increased to meet the de- 
fense emergency. We will 
endeavor to give our cus- 
tomers the best service 
possible under existing cir- 
cumstances, and ask your 
sympathetic cooperation. 





optical science to the advancement of the 
common good; of metallographic micro- 
scopes, through the use of which research 
physicists obtain more nearly impene- 
trable armorplate—or build extra thou- 
sands of miles into your next automobile 
engine; of spectrographs that analyze the 
chemical composition of crude oil—or 
of a die casting; of spectacle lenses that 
open up a world of learning to a school 
child whose mind might have been dulled 
by defective vision. 


BAUSCH & LOMB 


OPTICAL CO. « ROCHESTER, NEW YORK 
ESTABLISHED 1853 





AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 





for the transatlantic service of 
American Export Airlines, Inc. 
The panels developed for this pur- 
pose weigh only one-fifth of a 
pound per square foot as compared 
with the average wall paneling 
weighing one to three pounds per 
square foot. This type of Fybr- 


Tech developed has a fiber face for - 


strength, a balsa core for lightness, 
and a walnut face for beauty. This 
American walnut paneling is the 
key note of the decoration of the 
entire passenger accommodations 
in the new transatlantic flying 
boats. 

This was, in a sense, an extreme 
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and unusual form of Fybr-Tech; 
however, the principles involved 
in the material’s construction are 
flexible, various factors being in- 
troduced to suit whatever applica- 
tion it is intended for. For surface 
transport use, a more orthodox 
construction of Fybr-Tech is used 
consisting of two faces of fiber 
with a birch or basswood core. 
With this a great increase in 
strength is gained with a certain 
sacrifice in weight, but both are 
present in sufficient proportions to 
make this form an efficient sub- 
stitute for aluminum and other 
metal sheet in certain applications. 
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LONGINES: 


THIS YEAR more people will receive 
Longines Watches for Christmas than 
ever before. And this year, many who 
want them will be disappointed. We are 
sorry, there will not be enough Longines 
Watches to go around. Longines, the 
world’s most honored watch, has won 
10 world’s fair grand prizes, 28 gold 
medals, and more honors for accuracy 
than any other timepiece. 

The new 75th Anniversary Longines 
Watches are now shown by Longines 
jewelers, priced $44.00* upward; see 
also the Wittnauer Watch, a companion 
line of moderate price, from $27.50*— 
products of Longines-Wittnauer Watch 
Co., Inc., New York, Montreal, Geneva. 


*Federal tax included 


N 


THE WORLD'S MOST HONORED WATCH 
/, . fh , LA 
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Greyhound buses alone, for ex- 
ample, have used over a quarter 
of a million feet for this purpose, 
while another manufacturer of 
buses will use large quantities of 
the material in their new models. 

Among the advantages of this 
material for transport use is the 
fact that it is extremely easy to 





Flying boat interior 


work; it may be cut, drilled, die- 
punched, and bent to a radius of 
as little as one-half inch. It is 
resilient and will not dent easily; 
it has a tough, hard surface which 
will take a fine paint finish. It can 
be waterproofed, and used in con- 
junction with metal for unusual 
strength, asbestos for fire-resistant 
qualities, hollow-core construction 
for extra lightness, and with a 
veneer face for decorative trim. 


VENTILATING 
System Speeds Up 


Tunnel Boring 


S= feet per day have been added 
to the push in the east portal of the 
13-mile-long Continental Divide 
tunnel, being driven by the S. S. 
Magoffin Company at Estes Park, 
Colorado, since the recent installa- 
tion of what is believed to be the 
most efficient and effective method 
of tunnel ventilation ever devised. 

The ventilating system consists 
of heavy-duty blowers powered by 
General Electric 2200-volt, 100- 
horsepower motors, connected to 
the blowers by means of V belts. 
As the work progresses, the blow- 
ers are being installed every 9000 


-feet along the tunnel. 


The installation of this ventilat- 
ing system has cut twenty minutes 
from the time needed for each 
drilling cycle. So effective is the 
system that the men working in 
the heading can now return to 
their posts immediately after shots 
are fired, instead of waiting for the 
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smoke of the explosion to clear. 

In addition to removing smoke 
from the bore, the ventilating sys- 
tem can be regulated to overcome 
the fog usually prevalent in a tun- 
nel because of the difference in the 
temperature of the air at the portal 
of the tunnel and at the heading. 

After holes have been drilled by 
the crew in preparation for blast- 
ing, the fans are shut down while 
powder is placed in the holes. The 
charge is then fired electrically. 
Immediately after the shot is fired, 
the operator in the compressor 
house at the portal of the tunnel— 
from where the blowers are con- 
trolled —is notified by telephone 
and the fans are started to exhaust 
the bad air from the tunnel. 

Twenty seconds after the blow- 
er in the heading of the tunnel 
starts, the next blower starts, and 
so on down the tunnel. This allows 
sufficient time for the air to reach 
each blower, thereby eliminating 
the possibility of a vacuum being 
created in the duct with a resulting 
inrush of air which might damage 
the blower or duct. 

The fans exhaust for approxi- 
mately 20 minutes, sucking all the 
powder smoke from the heading, 
and are then reversed to blow 
fresh air into the tunnel. After the 
“reverse” push-button is pressed, 
the motor in the portal of the tun- 
nel delays one minute and then 
starts up in the opposite direction. 
This allows sufficient time for the 
motor to come to a rest before 
changing direction; plugging is 
thus prevented. 

Twenty seconds later, the second 
blower picks up; the remaining 
motors start at 20-second inter- 
vals. The fans blow fresh air into 
the tunnel for about 30 minutes 





Clear air, 9000 feet in 
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One of a series of blowers 


and are then again reversed. Ex- 
hausting is continued until the 
heading crew is again ready to 
shoot, when the fans are shut off 
and the procedure repeated. This 
system requires only one pipe to 
supply fresh air and to exhaust bad 
air, and is much more economical 
than a double blower system. 

Blowing and exhausting are 
timed to conform with outside 
temperature, to avoid fog collection 
in the tunnel. In this way, the 
heading of the tunnel as well as 
its complete length is always free 
from smoke and fog. 

When completed, the fifty- 
million-dollar Continental Divide 
Tunnel will connect Estes Park 
and Grand Lake, Colorado, to 
bring water from the western 
slope of the Continental Divide to 
the eastern side, where it will be 
used for irrigation. In addition, 
immense quantities of power will 
be developed by the installation of 
turbo-generator units at strategic 
points. The project is under the 
direction of the United States Bu- 
reau of Reclamation. 


RAILROADS: Rails in present-day 

use on American railroads range in 
weight from 50 to 150 pounds per 
yard. 


PUTTY 


Remains Plastic, 
With Hard Skin 


A NEW putty for glazing, sealing, 
and caulking that remains soft and 
pliable on the inside yet hardens 
to a protective skin on the outside 
has been made available by the 
Tamms Silica Company. It is 
claimed that the material will ex- 
pand and contract with tempera- 
ture changes and will not crack, 
crumble or fall off. 
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IMMEDIATE DELIVERY 
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT 


BRONZE GEAR AND 
CENTRIFUGAL PUMPS 


1 


CENTRIFUGAL 


COROZONE 
OZONATOR 


An electrical device 
that converts ordi- 
nary oxygen into 
m@ ozone. Revitalizes 
Suitable for laboratory, 


110 volt AC $9 50 
. 


and deodorizes the air. 
factory, office or home, 
Only 10 watts. 


Exhaust Fans, Bucket Blade, 
G. E. A.C. 110 volt motors. 


RPM. cu. ft. Price 
per min 

550 $12.00 
550 13.50 
800 18.00 
1800 19.50 
1650 27.50 
2500 22.50 
2100 32.00 
2800 36.00 
1140 4000 42.00 
850 3800 45.00 


Other voltages & frequencies available at slightly 
higher prices. 


1550 
1500 
1750 
1750 
1140 
1750 
1140 
1140 





Synchronous Motors 


New Emerson 100th H.P., 900 R.P.M. 110 volt 60 
cycle hollow 25/32 shaft vertical or horizontal 
mount, no base. Has many applications. ..$7.50 


General Electric Immersion Heaters 


Suitable for heating liquids, tanks, kettles, etc. 

(1 KW raises temperature 100°F 3 gallons per 

hour.) Fitted for 142” iron pipe thread. Can 

be used as 110, 220 volt or 3 heat 110 volt. 

600 Watt .... 91:90 1200 Watt ..$10,50 

750“ 1.50 2000“ . 12.50 
3000 watt .... $15.00 


We have on hand a large variety strip (space) 
heaters. Quotations on request. 





Small Eiston lyBS Air Pump 


Can be used _ for 
all purposes where 
low pressure air is 
required. Develops 
1/3 cu. ft of air 
at 15 lbs, pressure. 
Suitable for aqua- 
riums. Takes care 
of 6 to 8 tanks. 
Piston type, all 
brass cylinder. 
Belt driven. Uni- 
versal AC-DC mo- 
tor. Mounted 
on neat oak base. 


Complete. $1. 95 
DURAKOOL MERCURY SWITCHES 


‘This metal mercury switch overcomes faults of 
usual mercury switches. May be turned a full 
360°. Has thousands of known applications from 
tiny lab instruments to gigantic power controls. 

POAM Py arpemteicloter $1.10 20 Amp. 

3 Amp. . . 65 

5 Amp. 
10 Amp. 








No, 1 Centrifugal 
No, 4 
No. 9 


Gear 
“ 


“ce 


“ec 


“ce 


With 

A. C. motor 
$25.00 
32.00 
35.00 


Inlet Outlet Price 
14" $ 6.50 
34” 13.50 

< 114” 16.50 

ES 


Price * a 00 With A, c. motor $25.00 
-00 27.50 


28.50 
32.00 
37.50 
49.50 

on request 


ut 50 “ “ “ 
12.50 “ “ “ 
15.00 “ “ “ 


“ “ “ 


OHO 
RR Basosos 
2 we 


“ “ “ 






































Air Compressors For Dental 


and Laboratory Use 


Complete automatic unit mounted on tank, 
belt driven by heavy duty motor, with gauge, 
safety valve, check valve, drainer, etc. Delivers 
about 114 cu. ft. air per minute. Clean air. Can be 
used for all applications up to 70 lb. 

$39.50 


(Above unit $39.50. Others to $95.00) 


soy? 





Minneapolis Geared Motors 


A. C. 110 volt input 
(18 volt output. 10 am- 
pere incorporated relay 
switch for controlling 
secondary ec ulpment) 
Runs at about 4 R. P. 
M. double arm with 
manual ‘‘on’’ and ‘‘off’’ 
control. Will turn 180° 
at each contact. Also 
has built-in transform- 
er. Reversible. 

$19.50 





RESPIRATORS 


For use in Smoke and Paint Spray, 
harmful gases, light fumes, 
kinds of dust. ; 


free from 
vapors and all 


$2.50 





“BUSH” CONDENSERS 
TINNED COPPER 


Designed for refrigeration 
and air conditioning. Has 
many other uses. High heat 
transfer capacity and great 


efficiency. 
$3.25 each 
3.50 “ 


Sizes 734 
reno 


x 1215 
x 1134 


Limited number of larger sizes on hand. 





Industrial 


Themometers 

Made for the 

U. S. Navy 
“Taylor’’ “Tage’’ 

— ‘“Moeller’’ 

Mercury filled, heavy bronze 
polished casting, satin fin- 
ish, angle and _ straight 
connection. For air ducts, 


dry kilns. water, liquids, 
etc. peate 30-170° BS 


straight connection 34”, 20-180° 


Ag 


F., angle $ 
Few other ranges on hand. Price de 50 


FORCED DRAFT BLOWERS COMPLETE WITH MOTOR 


R.P.M. CU. FT. MIN. 


0 Yao 1750 160 43,” 
0% % 1750 350 644” 
1 Y 1750 535 6” 
1% y, 1750 950 14" 
1% Y% 1750 1900 91%" 


TYPE H.P. 


INLET 





OUTLET PRICE 


$20.00 
22.50 
28.50 
35.00 
75.00 


PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY. 


OTHER VOLTAGES 


ON REQUEST. 


PIONEER AIR COMPRESSOR CO., Inc. 


120-s CHAMBERS ST. 
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LEARN HOW TO PATENT AND SELL 
YOUR INVENTION 

Get 'the newest copyrighted Book on pat- 
ents, ‘‘How to Protect 
Your Invention’’—just 
printed. This book 
guides you from the first 
step toward patent pro- 
tection to final profit 
making from your inven- 
tion—how Patents pro- 
tect you, facts about 
Royalties and modern 
marketing. Take no ac- 
tion until you read this 
new book; but act at 
once in mailing your 
request to us. Know 
what steps to take to secure patent. Reasonable 
fees—conscientious counsel—easy payment plan. 
Write for this new FREE Book today! 


McMORROW & BERMAN 
Registered Patent Attorneys. Before U. S. Patent Office 
175-R Barrister Building 
WASHINGTON, D. C. 











ONLY ONE COPY AVAILABLE 
JANE’S FIGHTING 
SHIPS 1940 


The only complete and authentic 
encyclopedia of all the navies of 
the world. Over 3000 photographs 
and other illustrations. This book 
is now difficult to obtain. 


First check for $30 takes the 
only copy which we have in 
stock. 
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Perpetual Matioau 


The watch you never have to wind 
A Precision Instrument for Yourself or as a Gift 


-ARISTO seve winvine 


WATERPROOF WRIST WATCH 


The following out- 
standing features: 

1. Motion of the wrist auto- 
matically winds the 






















watch. You never have 
to wind it. 
WATER- 


2. Beautiful 
‘ PROOF case of Stainless 
Steel not only protects 
your watch from mois- 
ture but keeps out all 
dust and dirt. 100% 
waterproof. 

3. Shock - resisting. 
The latest and best 
shockproofing fea- 
tures to protect 
the delicate bal- 
ance staff and jew- 
els. Not damaged 
by hard knocks and 
accidental falls. A 
really practical 
protection for this delicate timepiece. 

4. High grade 17 jewel precision movement guaranteed 
like the Aristo Chronograph to give entire satisfac- 
tion in timekeeping, durability, and dependability. 

Your last chance to get this precision $37.95 

instrument at the special price of only... tay Included 

Advancing costs will compel us to advance all prices 

sharply on all future production. Order now while our 
stock lasts. Regular list price 49.50. 

ne available in 9 karat natural gold steel back $14.30 

‘extra. 

Wear it for 10 days on our money back guarantee. 

Guaranteed for One Year. 

Aristo Import Co., Inc., Dept. S.A.1 

630 Fifth Avenue, New York City 

(J Send Aristo Selfwinding Wrist Watch at special price 
of $37.95. | will pay $5.00 on delivery and $5.00 

monthly. 

( Send Aristo Selfwinding Wrist Watch at cash price 








of $35.75. [) Check Enclosed [] Send C.0.D. 
Name «scoot ay 4a. deve eG ae AE, i hota ihe Qa 
Address Pied 3 bia ata sac algts rales De 
GLY an can Siete eee .. State 
Employed by 
Address 
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SCIENCE IN INDUSTRY 


Industrial Growth 





New Products and Processes That Reflect Appli- 


cations of Research to Industrial Production 


SOLDERING 


Stand Holds Iron 
And Magnifier 


Rie soldering operations on 
small parts can be carried on effi- 
ciently with a new soldering-iron 
stand produced by the Photobell 
Corporation and illustrated in one 
of our photographs. The soldering 


ig £ 











Fumes are carried off 


iron is held in an adjustable clamp, 
the 30-inch pipe acting as a chim- 
ney to carry off fumes. The hood 
is for the protection of the work- 
men and is provided with a mag- 
nifying glass of two, four, or six 
power or with % inch plate glass, 
as desired. Under the hood are two 
lamps which illuminate the work. 
In use the operator holds the 
work against the tip of the iron 
with one hand while solder is ap- 
plied with the other, progress being 
watched through the lens. 


INSULATION 


Panels Can be Nailed 
To Ceilings, Walls 


Acciene material in 12 by 12 inch 
or 12 by 24 inch plates is now 
available for application by nailing 
to flat surfaces. Produced in three 
standard thicknesses, the new ma- 
terial, known as Cushiontone, pre- 
sents a smooth surface that can be 
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cleaned with a vacuum machine or 
with ordinary wallpaper cleaner 
when it becomes soiled. It is 
claimed that it can be painted 
without loss of acoustical proper- 
ties and that its characteristics in- 
clude glare-free light reflection, 


heat insulation, moisture resis- 
tance, and light weight. 
MARKER 


Hand Operated Press 
For Nameplates, Badges, Parts 


Nigar tool checks, badges, 
metal or fiber tags, small produc- 
tion parts, and so on can be rapid- 
ly and economically marked with 
anew hand-operated marking tool 
recently placed on the market by 
the Acromark Corporation. Guide 
pins and holes in the table of this 
press-type machine are provided 
to locate work pieces accurately. 
A rack and pinion arrangement 
provide a leverage of 50 to 1 be- 
tween handle and work. 


POWDER METALLURGY 


Reduces Machining Time, 


Releases Other Tools 


Tee use of “powder metallurgy” 
to manufacture many metal parts 
ordinarily made by casting and 
machining, forging, stamping, and 
so oh, is one important way in 
which industry can save machin- 
ing time and release valuable ma- 
chine tools for other work, accord- 
ing to an article by Fred P. Peters, 
in a symposium on “faster produc- 


tion” published in “Metals and 
Alloys.” 
“This production method—the 


molding of parts to finished dimen- 
sions by pressing metal powders 
in dies and then heat treating—has 
only recently risen to prominence 
as another (and often faster or 
better) way of making certain 
metal parts,” he says. 

“Powder metallurgy presses are 
available that can produce small 
parts at rates up to 500 per minute, 
although production rates are nor- 
mally between 25 and 150 per 


JANUARY 1942 


—SCIENCE IN INDUSTRY — 


minute. In one plant 10 million 
flanged bushings a year are being 
produced by powder metallurgy at 
costs that compare with those for 
similar pieces made from flat strip 
stock.” 

Nevertheless, Mr. Peters warns 
that powder metallurgy is no pan- 
acea and has numerous limitations. 
“The fastest metal-part produc- 
tion is probably obtainable by die 
casting, the closest tolerances 
through screw-machining. 

“Powder metallurgy involves 
the least waste of material, but its 
tool costs are likely to be among 
the highest. A process like cold- 
heading and forming may provide 
a better all ’round combination of 
low tool cost, high production rate, 
low material-cost, and design 
flexibility.” 


HAND CREAM 


Invisible “Gloves” 


Protect and Heal 


A NEW water-soluble hand cream 
that is applied to the skin before 
starting work guards the hands of 
workmen from grease, paint, ink, 
and other materials which are or- 
dinarily difficult to remove. Known 
as Mitts, this cream washes off 
easily with soap and water, taking 
all dirt with it. 

According to the manufacturers, 
one of the ingredients of this cream 
exerts a therapeutic action, help- 
ing to heal cuts and sores during 
the time the cream is in contact 
with the skin. 


ARC WELDER 


For Use on Thin- 


Gage Metal 


F OR use in fabricating bright-sur- 
faced, thin-gage metals, such as 
aircraft tubing (SAE-4130) which 
has a wall thickness of 35 mils, a 
new 150-ampere direct-current arc 
welder, the Strikeasy, has been 





- Portable welding current supply 
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IMMEDIATE DELIVERY 


U.S. ARMY & NAVY SURPLUS ITEMS 
EDISON STORAGE BATTERIES 


Cells are reconditioned and in excellent condition. Complete with solu- 
tion, connections and trays. Prices below are about 10% of regular 
market price. Average life 20 years. Two-year unconditional Guarantee. 
















A-4 Amp. Hrs. 150. Ea. $5.50 
A-6 sf re 226. i 5.50 
A-7 aS a 262. ‘ 7.00 
A-8 me “4 300. Z 7.00 
A-10 fe a 375. af 8.00 
A-12 ee ss 450. Md 12.50 
B-4 fs ae 75. st 4.00 
B-2(J-3) oad ee 37. a 5.50 
M-8 5s id aE sa 2.00 
L-20 #4 s¢ 13. cs 2.50 
L-40 % se 25. Pre 4.00 


All cells 1.2 volts each 


Above prices are per unit cell. For 6 volt system use 5 cells. 12 
vt.—10 cells, 110 vt.—88 cells. Note: On all cells 75 amps. or less an 
additional charge of 10% is to be added for trays. 


Telegraphic Tape Recorder 


Makes’ written 
record of code 
on paper tape. 
Ideal machine 
for learning 
code or teaching 
code to groups. 
Radio men can 












U. S. Army Generating Plants, New 


Gasoline Driven. 
“Delco’’ 1000 watts, 
120 volt direct cur- 
rent generator. 
Single cylinder, 4 
cycle air cooled 2% 
































Saniivaeacan Tels inch bore, 5 inch 
to short - wave stroke, 1400 RPM, 
pes vers - qn 05 r battery ignition. 
ent yaennde of Weight 340 Ibs. 
P code messages. 200 00 
Double pen permits simultaneous recording of Pricer $ ® 
two messages. Pens operated by battery and key 
while tape feeder is spring driven. Made of solid Additional data on 
brass on heavy iron base. Useful on fire, burglar request. 
alarm and watchman systems. May be used to 
coer poepuone dial calls. 10 ohms. 
ebu nished. 
like new $47.50 Reconditioned $30. RHEOSTATS 
VARIABLE 
U. S. Army Aircraft, Ward-Leonard Vitrohm, 











solid brass telegraph 
and radio transmit- 
ting key, large con- 
tacts: Se riciecs 







Capacity 15 amp. max., 

5 amp. min, Res. 

6 ohms. $1.50 
Other sizes in stock 


DYNAMOTORS D. C. to D. ie 






































24-750 volt. Gen. Electric 200 
U. S. ARMY MUL Seeeieeeniecast errs $27.50 
AIRCRAFT MICRO- 24-1000 Gen. Elec. 1000 mills 
a Wall 22) PHONE ses 
Ge |QN=) Manufactured by Western | 12-350 volt 80 mills 
NZ LP Electric. Breast type carbon 12-750 volt 200 mills .. 


32-350 volt 80 mills .. 
32-300 volt 60 mills 
Dynamotor armatures, General Electric 

triple commutators, d.c. 24/1500 volt ... 12.50 


microphone transmitter, noise 
proof, complete with cord, 
plug and breastplate. 1 

Exceptional value... $ 95 





CONDENSERS, 
MICA 








Anti-Capacity Switches 


Made by Western Electric. 
Double throw switch with 
12 terminals — equivalent 
to two double-pole, double- 4 
throw switches. All con- (ig 
tacts are of platinum 
plate. Original price $3.50 
each. Shp. Wt. 1 

Ib. Your Price.. $1.50 


operating volts 
b4)12,500, cap. .004. 

— Dubilier, new $12.50 
Dubilier, used $7.50 
Wireless spec. 














new 
10.00 
Wireless spec. used 
























U. S. ARMY TELEGRAPH SET 


Signal Corps telegraph key and sounder mounted 
on mahogany board. Operates on 2 dry $5, 95 
cells. 


U. S. NAVY LEYDEN JARS 
Copper plated capacity .002 operating volts, 
12,500 Height 14”, diameter 442”. Price.. $4.50 








U. S. Army Parabolic Searchlight 


TELEPHONE SWITCH DIALS Mirror Precision Quality 


“Kellogg’’ 4 terminals, 10 digits. Diameter 27%”, 
















TOW hs See a een acne iets : FOCAL GLASS 
DIA. LENGTH THICKNESS PRICE 
GLASS MERCURY TUBE SWITCHES Tiine 4 in: Y%in. $15. 
Repilecpdgundend Si20u0lampe eee $2.25 18in. 7%in. 5/16in. 35. 
1 95 2 95 30 in, 12% in. 7/16 in. 15: 
GAM aemistetetsrsiere ' AOLATNDicine.cisistarerie 1 36 in. 183, in. 7/16 in. 125. 





Made by Bausch & Lomb & Parsons. 
Perfectly ground and highly polished. 


A few 60 in. slightly used metal 
mirrors on hand. 


NICHROME WIRE 
in stock 


SIZES FROM #39 to .001 


MAGNET WIRE 
SIZES #18 to #42 in stock 
COTTON OR SILK COVERED ONLY 
May we quote you 





U. S. Navy Divers Lantern 
$8.50 


“Veedor-Root” Revolution Counter 


Electric 150 watt, any voltage, solid cast 
brass. 300 lb. test. Weight 12 lb. Price.. 











Six number, (999999) non-reset, dimensions over- 
all 542” long, 144” wide, and 1-5/16” high. Nu- 
merals 14” high, nickel plated. Special.... $17.50 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. $.$., 120 Chambers Street, New York City 
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ELECTRIC EYE 
conse J 30 (Fh 


Electric Eye relay, = 
assembled ready 
for use on 115 
volts A.C. as illus- 
trated. Handsome 
black base 3x5”. 
Relay contacts 
spdt., 3 amperes, 
115 volts. Highly 
sensitive, operates 


on flashlight, daylight, ete. Money back guarantee. 


PHOTOBELL CORP., Dept. 5H 
116 Nassau St., New York City 
























The DECIMALIZER shows in a few simple 
manipulations just where to place the decimal 
point in the result of any computation involving 
several elements, part or all of which may be 
decimals—for example, in such a problem as 
(9 x_ .0432 x 74.1 x 3.8) + (245 x .0093 x 36). 
The DECIMALIZER removes that ‘‘decimal point 
hazard” inherent in computations made with the 
slide rule or otherwise. 

Pocket size; durable (constructed of aluminum 
and stainless steel); exceedingly smooth in action. 
Furnished in leather case, with complete directions 
for using. Price $2, postpaid, with extra, easily 
interchangeable scale which enables the instru- 
ment to perform extended multiplication and 
division 50 cents additional. 
turned within 10 days. 


GEORGE H. MORSE 
927—28th Street South 


Money back, if re- 


Arlington, Va. 








COUNTERS 
Tana a me 


MGV e VS tie i ie Vt 
ELUNE 












SUGGESTION 
Card and Photo 
STEREO- 
MIRROR 








CHRISTMAS GIET 








Single pictures and prints ap- 






pear in three dimensions when 






seen with our scientific device. 
Thousands are delighted with it. 
Order one today. Price $3.50 
NU-MIRROR COMPANY 
BRIDGEPORT, CONN. 





















COMPLETE HOME- 
ce STUDY COURSES 
and educational books, 
slightly used. Sold, 
rented, exchanged. All 
subjects. Money-back 


SED n 
LM ol es 
Co Cours 

fusrantee, Cash paid 


details and illustrated 72-page bargain catalog FREE. 


Write today! 
NELSON CO., 500 Sherman, Dept. N-243, 


Chicago 








announced by the General Electric 
Company. The design and charac- 
teristics of the new welder have 
been developed to help operators 
produce strong, uniform joints 
quickly and easily without spoil- 
age. 

Chief among the features of the 
Strikeasy arc welder is its “pep” 
or extra high instantaneous recov- 
ery of voltage (40 to 60 volts) 
which helps the operator to strike 
the arc with ease under the diffi- 
culties presented by thin metals 
having a bright, polished surface. 
The wide welding range permits 
the use of shielded-are electrodes 
as large as 3/16 of an inch in di- 
ameter and as small as 3/64 of an 
inch. 

As a further aid to the operator 
in producing welds of uniform 
strength, the welder may be used 
with a remote-control device for 
reducing the current when the 
operator wants to fill a weld crater 
or when a reduction of heat is 
needed to avoid burn-through. 


PACKING 


Compacting Device For 
Settling Bulk Material 
Osa by water pressure at 


approximately 50 pounds per 
square inch, a device is now avail- 





Material jolter 


able for settling light, powdered 
material in bulk containers. Mate- 
rials such as soap chips, aluminum 
powder, and so on require this 
settling and compacting action in 
order to conserve space in con- 
tainers. 

This new device, produced by 
the Syntron Company, is so ar- 
ranged that the frequency and 
amount of lift can be readily con- 
trolled. The container of material 
is placed on the platform and a 
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valve is operated. A cylinder then 
lifts the plate and drops it sharply 
about once a second. The equip- 
ment is available in a range of 
sizes and can be provided with a 
motor-driven pump to operate a 
closed hydraulic circuit. 


MASKS 


For Workmen, Use 


Plastic Pieces 


Pisce are now being used in 
the construction of masks through 
may breathe 


which workmen 





Light-weight plastic side pieces 
are used in the respirator being 
worn by this spray-gun operator 


without inhaling irritants suspend- 
ed in the atmosphere. Made of 
shatterproof tenite, a plastic piece 
on each side of the respirator holds 
a felt filter which cleanses the air. 
It is lighter in weight and better in 
appearance than the aluminum 
part formerly used, according to 
the manufacturer. 

The mask can be used in mines, 
breakers, granaries, and other 
places where dust threatens the 
health of workers. Painters using 
spray guns may also wear the de- 
vice to protect themselves against 
fine particles of suspended paint. 
Air exhaled through the mask does 
not pass back through the tenite- 
held filter but it released by a 
valve in front of the respirator. 
The valve automatically closes 
when the wearer inhales. 

The replacement of aluminum 
by tenite has lowered both labor 
and materials costs. The tenite 
parts come from the mold ready 
for assembly. They are molded by 
a process which turns out finished 
articles at the fastest speeds ever 
attained with plastics. 
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CURRENT BULLETIN 
oe BRIEFS 


j 2) 
(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below.) 


CAA For DEFENSE is a 16-page pam- 

phlet on the work of the Civil 
Aeronautics Administration in civi- 
lian pilot training, airports, and air- 
ways, all aiming toward national 
defense and future peacetime safety 
and efficiency. Illustrated with photo- 
graphs and charts. Department of 
Commerce, Civil Aeronautics Admin- 
istration, Washington, D. C.—Gratis. 


MINERALS YEARBOOK is a 1459-page 

authoritative reference work cov- 
ering the whole broad field of min- 
erals. Production, stocks, distribution, 
and consumption of metals, non- 
metals, fuels, and mineral products 
are covered in a comprehensive man- 
ner with a large array of data. Super- 
intendent of Documents, Washington, 
D. C.—$2.00. 


Exastic Stor SELF-LocKine Nuts is 
a four-page folder describing a 
relatively new type of lock nut and 
its various uses in a wide range of 
equipment where safe, vibration- 
proof fastenings are needed. Elastic 
Stop Nut Corporation, 2330 Vauxhall 
Road, Union, New Jersey.—Gratis. 


THE CATERPILLAR CONDENSED CATALOG 

is a 36-page booklet, in two colors, 
devoted to track-type tractors, road 
machinery, Diesel engines, and so on. 
Each of the products is illustrated 
and brief specifications are given. 
Request Form 6425. Caterpillar Trac- 
tor Company, Peoria, Illinois —Gratis. 


THE OBSERVER’S HANDBOOK For 1942 

contains data on the planets and 
other astronomical phenomena, month 
by month; also lists of double and 
multiple stars, variables, four star 
maps, an ephemeris of the Sun, and 
miscellaneous astronomical data to 
the extent of 80 very useful, practi- 
cal pages. Most amateur astronomers 
obtain this booklet each year. Royal 
Astronomical Society of Canada, 198 
College Street, Toronto, Ontario, 
Canada.—25 cents. 


SuRVEY OF ROOFING MATERIALS, by 

H. R. Snoke and L. J. Waldron, 
presents data on the weathering 
qualities and extent of use of various 
types of roofing materials on dwell- 
ings in the north-central states. 48 
photographs illustrate the text. Re- 
quest.Report BMS75. Superintendent 
of Documents, Washington, D. C.— 
15 cents. 


STRUCTURAL PLASTICS IN THE AVIATION 

InpustrRY, by J. B. Johnson, is a 
copy of a paper, presented before the 
Society. of the Plastics Industry, 
which surveys the various uses to 
which plastics are put in the con- 
struction of aircraft. Tables and 
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drawings cover mechanical properties 
of plastics, tensile properties under 
varying temperatures, shear tests, 
and so on. Society of the Plastics In- 
dustry, 295 Madison Avenue, New 
York, New York.—$1.00. 


PRECISION INSTRUMENTS FOR THE EXx- 

ACTING INSPECTION OF INTERNAL 
SURFACES is a 12-page catalog describ- 
ing and illustrating a series of indus- 
trial telescopes which are now finding 


_ wide use because of the increasing 


importance of visual inspection of in- 
ternal surfaces, recesses, and hidden 
contours which cannot ordinarily be 
seen. American Cystoscope Makers, 
Inc., 1241 Lafayette Avenue, New 
York, New York.—Gratis. 


PHOTOGRAPHY AS A VOCATION, by An- 

drew B. Hecht and George J. 
Berkowitz, is a 48-page paper-cov- 
ered booklet which tells how the 
serious minded and talented camera 
hobbyist can prepare himself for a 
career in photography. Various pho- 
tographic occupations are analyzed in 
a simple yet comprehensive manner. 
Science Research ‘Associates, 1700 
Prairie Avenue, Chicago, Illinois.—50 
cents. 


THE STORY OF VITAMIN A ESTERS is a 
descriptive pamphlet covering the 
process of molecular distillation 
whereby it is possible to produce 
concentrated vitamin products of high 
stability from fish oils. Distillation 
Products, Inc., 755 Ridge Road West, 
Rochester, New York.—Gratis. 


PERFORMANCE OF PRESSURE-TYPE OIL 

BurNeErS, by M. P. Cleghorn and 
R. J. Helfinstine, is a 32-page report 
of tests conducted primarily to pro- 
vide information of assistance in the 
intelligent selection and operation of 
oil burners. Included is a tabulation 
of relative heating costs with coal 
and with oil. Request Bulletin 151. 
The Director, Iowa Engineering Ex- 
periment Station, Ames, Iowa.— 
Gratis. 


A Great TEAM is a four-page illus- 

trated circular that describes a 
new radio transmitter and receiver 
specifically designed for use by pri- 
vate fliers. The units are light in 
weight yet high in power and per- 
formance. Lear Avia, Inc., Dayton, 
Ohio.—Gratis. 


WALKER-TURNER MACHINE TOOLS is a 

56-page catalog illustrating and 
describing a standard line of metal- 
working and wood-working machine 
tools of all types. Walker-Turner 
Company, Inc., Plainfield, New Jer- 
sey.—Gratis. 


TOOLING TURRET LATHES FOR SMALL 
Lot PropuctTion is a four-page 
folder describing the use of Kenna- 
metal steel-cutting carbide tools for 
this particular purpose. Desirable 
economies are claimed. McKenna 
Metals Company, 1000 Lloyd Avenue, 
Latrobe, Pennsylvania.—Gratis. 
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WE BUY 


ZEISS, SPENCER, 
WS EPzercterr, LEITZ, INSTRUMENTS 
BAUSCH & LOMB. 


also other standard makes 


HARRY ROS Scientific & Laboratory 
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Apparatus 

68-70 W. Broadway, N.Y.C. 
iil? TOOL OF 1001 USES 
abla yi Does precision work on 


|metals, alloys, wood, horn, 
LH 


plastics, bone, glass, etc. 
Ms |For your own hobby e 
A‘ 


joyment or as a gift. 


When you write to 
advertisers 


@ The Editor will appreciate 
it if you will mention that 


SCIENTIFIC 
AMERICAN 









‘AA WHOLE TOOLSHOP 
IN YOUR HAND 


Uses 300 accessories to 
grind, drill, polish, cut, 
rout, carve, saw, sand, 
engrave. 25,000 r.p-m. 
Wt. 12 oz. 


FREE — 64-page Catalog 
ORDER ON 10 DAYS MONEY-BACK TRIAL 
With 7 Accessories, postpaid $18.50 
CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St., Dept. SA, Chicago, III. 






Plugs 
in any 
socket 


























The Binary Slide Rule 
equals a 20 inch straight 
slide rule in precision. Has 
sO, Cl, A, K, Log, LL, 
Se , LL3, LL4, Binary, 
a Add and Subtract Scales. 

A Gives Trig. functions to 
47/1 minute from 0 to 90 
degrees. The engine-di- 
vided scales are on white 
enameled aluminum. -Per- 
manently accurate. Dia. 


2 
es 
SS PN 
$14”. Large figures and 
graduations eliminate eye- 


KS 
Sitti 
en rare a 
strain. Exceptional value 


and utility. Price with instructions $5.00, cash or 
0.0.D. Otroulars free. Your money back if you 
are not entirely satisfied. 

Gilson Slide Rule Co., Stuart, Fla. 
Slide Rule Makers since 1915 






















PROTECT YOUR INVENTION 
WITH A U. S. PATENT 


Take first step to protect your 
rights to your Invention—without ce 4 
cost. Mail coupon today for Free ES 
“Record of Invention’’ form and complete instructions 
for making legal disclosure of invention and 
establishing date. We also send 48 page free Book, 
“Patent Guide for the Inventor’’ telling importance 
of prompt action; how to sell and market your 
invention; how to make Application for Patent; 
examples of successful inventions. Also details 
of how a Patent protects you; our _ reasonable 
charges for preparing applications including official 
drawings and technical. specifications; confidential 
search service to be reasonably certain Invention 
is patentable; prompt service; strict secrecy; plan 
for you to pay in small payments as_ application 
progresses; other facts you want to know about 
Patent Protection. Mail coupon for Free ‘‘Patent 


“‘Guide’’ and ‘‘Record of Invention’’ form today. 


CLARENCE A. O’BRIEN 


24-A Adams Building—Washington, D. C. 


REGISTERED PATENT ATTORNEY 





Pleare send me vour 48-page ‘‘Patent Guide’”’ 
end your specially prepared ‘‘Record of In- 
vention’”’ form FREE. This request does not 
obligate me. 
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WHAT STRANGE 
POWERS 
Did The Ancients Possess? 


HERE was the source of knowledge 

that made it possible for the ancients 
to perform miracles? These wise men of the 
= past knew the mysteries of life and personal 
SSG power. This wisdom is not lost —it is with- 
held from the masses. It is offered freely 
TO YOU, if you have an open mind. Write 
for free sealed book. Address: Scribe B.Q.¥. 


The ROSICRUCIANS 


San Jose (AMORC) California 








































That clever ‘‘little idea’’ of yours 
—no matter how simple it seems 
—may have big money-making 
possibilities. Two advisory books 
FREE, tell you how to protect 
your ideas with a U. S. Govern- 
ment patent—give you six basic 
ways to sell your invention. Fees 
reasonable; terms arranged. Write 
for books today. 
VICTOR J. EVANS & CO. 


626-A Victor Bldg., Wash., D. C. 








ALNICO MARE 


Strong 
enough to 
balance in 
mid - air. 
Can be used 


17 FLoaTsa 
SS. 
for hun- 


dreds of experiments. $1.50 pair. 
By placing a 742 oz, slug of ALNICO 
in a soft-iron yoke or frame, it will 
lift 30 lbs. if in contact with a 
polished surface. Complete $3.50. 


ULTRA-VIOLET blue-fire invis- 
ible ink KIT including U. V. 
lamp $1.50. 

BLAN, 64-W3 Dey St., New York 


Established 1853 
Corn Exchange 


Bank 


Trust Company 
13 WILLIAM STREET 


and 
74 Branches located in 
Greater New York 


Member of the Federal Deposit Insurance 
Corporation 





EYESIGHT? 
Try the New 
PIKE Electric 


Reader 

A boon for elderly 
people and others with 
Poor eyesight. Wonder- 
ful for doctors, scien 
tists and draftsmen. 
Write for free informa- 
tion and details of this 
new invention that maker 
reading matter 3 times 
larger. 


Elizabeth, N. J. 


| E. W. PIKE & CO. 
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Molded Plywood Planes 


Plastics Plus Multi-Layered Veneer Used 


in Construction of New Two-Engined Ship 


ALEXANDER KLEMIN 


Aviation Editor, Scientific American. 
Research Professor, Daniel Guggenheim 


School of Aeronautics, New York University 
A SMALL, twin-engined plane, 

the Langley, has attracted 
favorable attention by its looks 
and performance. But, and this is 
more important, the new plane is 
built entirely of molded plastic- 
treated plywood by a_ process 
which helps the aluminum short- 
age and which lends itself to mass- 
production methods. Since the 
exact methods employed by the 
manufacturers of the Langley 
plane are not entirely available 
for publication, we shall quote ver- 
batim from the maker’s descrip- 
tion, with the sole comment that 
the process is known to us as really 
effective: 

“The molded plastic plywood 
parts of the Langley ship are mul- 
tiple layers of veneer, formed over 
a mold and permanently bonded 
together into a completed structure 
by plastic compositions which react 
in their characteristic manner to 
heat and pressure. Each of the in- 
tegral members—fuselage, wings, 
control surfaces, and cowling—are 
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joined together without any me- 
chanical fastenings such as nuts, 
bolts, or screws. In place of me- 
chanical dies, the Langley parts 
are made on relatively simple 
wooden forms or molds, prefabri- 
cated strips of veneer being placed 
over each other upon the forms 
while dry.” Parts as big as half 
a fuselage are thus produced in 
one hour or less, under applied 
pressure and temperature. Cowls 
and fire walls are molded with an 
integral asbestos lining. 
Simplicity of construction, re- 
sistance to corrosion and to tem- 
perature effects are features of the 
plywood plane. Real possibilities 
appear. With two 65-horsepower 
Franklin engines, and a_ gross 


weight of 2300 pounds, top speed 
is 142 miles per hour, ceiling is 
15,000 feet and take-off distance is 
only 200 feet. The Langley should 





The plywood plane with hatch 
open and, below, ship in the air 
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be a very useful training.plane for 
pilots who are to fly fast twin- 
engined ships later. 

Heading up the Langley Cor- 
poration is Caleb S. Bragg, an old 
war-time pilot. Working vice- 
presidents are Messrs. Draper and 
Jensen, with Smithline, a graduate 
of the Daniel Guggenheim School 
of Aeronautics of New York Uni- 
versity, as the technical man of 
the group. 


AIRPLANE ARMOR 
Welding Produces Intricate 


Curved Sections 
1 keer are two types of armor 


plates, one known as face-hard- 
ened or carburized, in which car- 





Three pieces of airplane armor 


bon is added on one side of the 
plate for about a quarter of the 
thickness and the face becomes 
hard and capable of resisting even 
armor-piercing shells. The other 
type, called homogeneous armor 
plate, is uniformly hard through- 
out but is not so resistant to shell 
fire as the face-hardened type. 
Breeze Corporations inform us of 
an advance in the hitherto costly 
and tedious process of carburizing 
armor plate. 

In the older process, the steel 
plates to be carburized are placed 
in metal boxes packed with carbon 
dust and wait for many hours be- 
fore the heated steel can absorb 
the carbon on the chosen side. In 
the new Breeze process the plates 
are placed in large pots filled with 
liquid salts, heated electrically 
and accurately controlled. The 
result is closer control, more rapid 
and more uniform carburizing. 

Another process which the in- 
genious Breeze engineers have de- 
veloped is one of welding the fin- 
ished armor plate together, making 
it possible to produce intricate 
curved sections such as, for ex- 


JANUARY 1942 - 


AVIATION 


ample, the section of armor plate 
for shielding the pilot, is shown in 
one of our photographs. It looks 
like a small bathtub into which 
the pilot’s seat is fitted. Other sec- 
tions shown are gunner front 
shield in the center, and fighter 
pilot shield to the right.—A. K. 


MIDGET ENGINE 


For Gasoline-Powered 
Model Planes 


Macuser of American boys fly 
rubber-driven airplane models and 
do wonders with the primitive 
power plant of a few strands of 
rubber. Eventually they graduate 
to gas-driven models, and then the 
young engineers surpass them- 
selves. Of course, even the most 
mechanical lad can hardly expect 
to build a perfect, tiny gasoline 
engine to power his model. That 
is where Aircraft Industries, Inc., 
help him out with a tiny ‘Super 
Cyclone Engine,” which in its way 
is as fine as the giant Cyclones built 
by the Wright Aeronautical Cor- 
poration. 

One of our photographs shows 
one of these fine little units, which 
operate splendidly without too 
much care by the boy engineers, 
and which are designed to stand a 
good deal of abuse since the models 
land themselves, at times, very 
roughly. The specifications are 
complete and thorough. Two-port, 
two-cycle, air-cooled. Fuel ad- 
mission through rotary crank valve, 
Normal horsepower 1/4 to 1/5. 
Bore 15/16, stroke 15/16. Weight 
bare only 744 ounces. Propeller 13 
inches diameter, revolving at be- 
tween 6000 and 7000 revolutions 
per minute.—A. K. 
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714 ounces, 1/5 horsepower 
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FINE eo ae ne) 4 


South Bend Lathes have the 
accuracy, smooth power, and 
versatility that make them un- 
surpassed for the efficient 
machining of a wide range of 
work to exacting tolerances. 
Made in five sizes: 9” to 16” 
swing, with toolroom or manu- 
facturing equipment. Write for 
catalog and name of the near- 
est dealer. 
SOUTH BEND LATHE WORKS 


501 East Madison Street 
South Bend, Ind. 


SOUTH BEND Pxrecéddéavs LATHES 


Lathe Builders for 35 Years 








Experimental and Model Work 


Fine Instruments and Fine Machinery 
Inventions Developed 
Special Tools, Dies, Gear Cutting, Etc. 


HENRY ZUHR, Inc., 187 Lafayette St., N. ¥. C. 











A Quiet Place 
to Telephone— 
Even in the 
Noisiest Shop 


If you have trouble! bears 
ing on your sho ones 
becuse lor oieetinetall a Mfd. under 
Burgess Acousti- Booth. Burdess Patents 
This remarkable booth gives you a “‘zone of quiet” 
that makes telephoning easy. Patented, sound- 
absorbent walls soak up all factory noise. There are 
no doors because no doors are needed. 

Hundreds of these doorless booths are in daily use 
in all kinds of factories. Easy to keep clean—no 
maintenance. Send the coupon below for illustrated 
booklet and prices. 
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Burgess Battery Company, Acoustic Division 
566 W. Huron St., Chicago 

Send free booklet on BurgessAcousti-Boothand 4 
how it makes telephoning easy in noisy places. 4 
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FOR PERFECT 


NEGATIVES 


Le by prominent press photographers in 
their work — night and day — for 


action shots, portraits, interiors, street scenes, 
etc. Double extension bellows with rise, fall, 
tilt and shift lens adjustments. Permanently 
attached revolving back with full hooded 
ground glass. Built for action and speed in 
operation. Its many new refinements and 
complete range of adjustments assure perfect 
negatives under the most trying conditions. 


CAMERA ANGLES 


Conducted by JACOB DESCHIN, A.R.P.S. 


The Professional 


On Portraiture 


Te work of the professional por- 
trait photographer is, in too many in- 
stances, so humdrum and lacking in 
imagination that when we have the 
opportunity of meeting one who still 
retains his amateur enthusiasm and a 
consciousness of fine technique, we 
never fail to listen. One such photog- 
rapher is Maurice Carnes LaClaire, 


of the face very strongly and by using 
the low point of view for the camera 
I have succeeded: in giving this sub- 
ject both dignity and expression. The 
subject has a mixture of large and 
small features which, taken from the 
normal viewpoint, would bring out 
none of that which is best pictorially, 
but these very features are made to 
dominate and carry the eye about in 
the picture area. Notice that the 
whole action of the head is carried 
out from the lines of the neck to the 
direction of the eyes.” 

The lighting arrangement is shown 
in the diagram. The No. 4 Photoflood 


is diffused with one thickness of 
tracing cloth placed near the camera 
and well above the subject. To soften 
the light on the forehead, a small 
screen was used. For illuminating the 
shadows, the No. 2 bulb was placed 
well back and close to the floor. 


TAKES ALL PRESS 
ACCESSORIES 


Light weight aeroplane 
metal body mounts all 
standard accessories. 
Removable oversize lens- 
board permits instant 
interchange of lenses. 


WATSON 
214x314 MINIATURE 
PRESS CAMERA 


NEW! With all the 
Precision features of 





the big press camera 
— plus the economy 


of small negative size. ACCESSORIES 
Your dealer has it! 


$5 450 
tens .. $4950 hs 


Ka 222 Me 


223 W. MADISON ST. 


LESS LENS and 


CHICAGO, U.S.A. 











LIVU... 


THE PEN FOR 
METALLIC WRITING 


Perfect SS 


titling photo- 
graph albums 
and indexing 
negatives 





as well as signing photomats, greeting 
cards, etc. Fully guaranteed. Simple to 


USE ees Siac tenes -veuste neta tere $4 75 


including 1 roll of Metleaf (120 Sq. in.) 
MAIL ORDERS FILLED 


Welly 


32nd St. near 6th Ave, N. Y. 


WORLD’S LARGEST CAMERA STORE 
BUILT ON SQUARE DEALING 
Established 1899 














Figure 1 


OARK GREEN BACK-GROUND 
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DIFFUSED AND HIGH 
CAMERA 

NO.2 PHOTO FLOOD 

DIFFUSE ANG. ABOUT 


whose exhibition of portraits made 
with the Contax recently attracted 
wide interest at the galleries of Carl 
Zeiss, Inc., in New York City. 

We reproduce three examples from 
the show, together with lighting dia- 
grams. Discussing Figure 1, Mr. 
LaClaire said that while the general 
rules for portrait lightings hold good 
for the average subject, it is some- 
times advisable, and even necessary, 
to disregard accepted rules. There- 
fore, instead of using a broad lighting 
effect with this subject, he deliber- 
ately used a top front light which, he 
felt, brought out and emphasized the 
planes of the woman’s face. 

“This young lady has very small 
eyes,” he continued. “Illuminated by 
the conventional 45-degree side light 


| they appear very narrow and lack ex- 
| pression. By using the top light well 
| forward, emphasizing all the planes 
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Figure 2 is one of the most difficult, 
yet among the most characteristic and 
agreeable shots in the baby photog- 
rapher’s repertoire. The problem lies 
in keeping the lighting general and 
soft, at the same time balancing the 


artificial light with the daylight 
illumination coming through the 
window. 


“This picture was made in the 
nursery and was illuminated in such 
a way that the light, while ample, 
was not a hardship on the tiny eyes,” 
Mr. LaClaire explains. “With a fast 
lens and the fast film available nowa- 
days, it is possible to make excellent 
portraits with a very small volume of 
light. In this instance a No. 4 Photo- 
flood was turned directly up so that 
the undiffused light struck the ceiling 
and filled the room with light. This 
gave an excellent and very soft gen- 





WINDOW 


6): 


NO. 4 PHOTO FLOOD 
TUANES To CeNLiMe 


CAMERA 
HIGH AND SHOOTING 
DOWN ON BABY 


Figure 2 
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Figure 3 





CAMERA 


eral illumination. As you will note, 
the bassinet was placed close to the 
window and the accent light comes 
from the window, no other illumina- 
tion being used.” 

An example of group portraits in 
the home is shown in Figure 3. The 
picture was made in a very small 
apartment. To prevent a black void 
in back of the subjects and to keep 
the tones of the picture harmonious, 
Mr. LaClaire used a light folding 
screen beside the window. 

Mr. LaClaire suggests that should 
you have trouble having the mother 
hold the baby comfortably, you will 
find it helpful to crowd a small cush- 
ion or two between her elbow and 
the chair; this also helps support the 
weight of the child’s head. 

“Keep the light out of their eyes as 
much as possible,” he advises baby 
photographers. “If they are lying 
down, have the light at such an angle 
that their eyelids shade their eyes, 
and by no means, when the baby is 
brought into the room, have the light 
turned on full. Reflect it against the 
opposite wall, gradually turning it so 
that the strength of it falls on the 
baby after his eyes have become ac- 
customed to the more intense light. 

“You will notice that while the 
window is in the picture, it is sup- 
plying none of the light that makes 
the picture. Had the light from the 
window been too strong, it would 
have outlined very disagreeably the 
baby’s bald head and thrown too 
strong a light on the mother’s face 
and far too much on the toys. And, 
speaking of the toys, I wish you to 
note that they are a number of shades 
lower in tone than the area surround- 
ing the baby.” 
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The lighting arrangement, as shown 
in the diagram, consists of a No. 4 
Photoflood, diffused with one thick- 
ness of tracing cloth, in front and 
slightly to the right, and a No. 2 
bulb in a clamp light fastened to the 
leg of a chair and some distance from 
the subjects. 


Professional Aid 


HE Professional Photographers’ As- 

sociation of Connecticut, in line with 
a newly formed policy to “bury the 
hatchet” and get together with ama- 
teurs “in an all-out movement for the 
advancement of photography,” re- 
cently voted to offer, through ‘the 
camera clubs of the state, a loving 
cup to be known as the “Professional 
Photographers’ Cup, 1942.” Other 
aids are part of the general program, 
including availability of the associa- 
tion’s various departments to the 
amateur clubs in the state. 


Scholastic Awards 


HE Kalart Company announces its 

co-sponsorship, with Scholastic 
Magazine, of a nationwide competition 
among high-school students. This 
national magazine, the largest of its 
kind in this country, is used as a text 
in 8000 senior high schools. In con- 
nection with a division of photog- 
raphy, Scholastic awards have been 
made for 17 years. The 18th Annual 
Scholastic Awards, to be announced 
soon, will include a special Kalart 
Award “for the best pictures taken by 
high school students, using a syn- 
chronized flash.” 


New Reflector Material 


De for purposes of home in- 
sulation, a new material called 
Metallation, now on the market, is 
incidentally a very fine reflector for 
photographic use. The material is a 
composition similar to foil and is 
mounted on a thin but fairly stiff 
paper, which permits rolling up. One 
side is glossy, the other less glossy, 
almost semi-matt, thereby offering a 
double-purpose reflector, providing 
either the directional, strong reflec- 
tion of the one, or the more diffuse 
reflection of the other. Bending the 
reflector in various ways will afford 
a selection of reflection angles. The 
material need not be mounted on a 
stiff cardboard but may be used as is, 
fixing the shape as circumstances 
dictate. The material is 25 inches 
wide and, in the quantity needed, 
very inexpensive. 


Props for Effect 


aAmous for his original ideas in por- 

trait and fashion photography, 
George Platt Lynes is also notorious 
for collecting odds and ends of appar- 
ently nothing at all, for possible future 
use in out-of-the-ordinary portraiture. 
An example is the reproduction of a 
portrait he made of the ballet dancer, 
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REVERE “88” 
CAMERA 


Easy to load and 
use. Complete with 
Wollensak F3.5 
lens, $38.50. 


REVERE ‘’80” 
PROJECTOR 

@ 500-watt optical 
system. 

@ Heavy duty AC- 
DC motor. 

@ Enclosed preci- 
sion-built mech- 
anism (no belts). 

@ Radio  interfer- 
ence eliminator. 

Complete with lamp 

and fast F 1.6 lens, 

75.00. 
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Amateur Photographers 
Kopak REFERENCE Book. Latest 


findings of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 
in the selection of photographic ma- 
terials and to teach sound photo- 
graphic methods. $2.85. 


New Ways IN PuorocrRaHy, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho- 
tography, photomurals, retouching, 
infra-red, and a number of other sub- 
divisions that will not be found else- 
where in as clear and concise a man- 


ner. $2.85. 


UniversaAL PHotro ALMANAC AND 
Market Guwe. How, when and what 
to photograph in order to make 
money with your camera; where to 
sell different types of prints. $1.00. 


SyYNCROFLASH PuHorocrapny, by Wil- 
lard D. Morgan. Flashlight bulbs, 
as sole and as supplementary light 
sources for photography. Equipment 
and how to use it. $2.10. 


PHOTOGRAPHIC CHEMICALS AND So- 
LUTIONS, by J. I. Crabtree and G. E. 
Matthews. Written in non-technical 
language so that the book may be 
read and understood by all photo- 
graphic workers. $4.10. 


Tre Boys’ Book or PHorocraPuy, 
by Edwin Way Teale. The complete 
gamut to photography from history 
to modern practice. Essentially prac- 
tical for boys both young and old. 
$2.10. 


PrHorocrapHy By INFRARED, by Wal- 
ter Clark, F.R.P.S. Accurate technical 
information on the whole subject of 
the title. How to obtain the best 
results. $5.10. 


PHOTOGRAPHING IN CoLor, by Paul 
Outerbridge, Jr. A thoroughly prac- 
tical guide for the perplexel color 
photographer, either rank beginner 
or advanced amateur. Included are 
16 full-page, four-color reprodue- 
tions. $4.95. 
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We can Supply Any Photographic 
Book in Print 
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Tamara Toumanova 


Tamara Toumanova. During a visit 
to Chinatown one day he noticed 
some Chinese painted kites on dis- 
play, and purchased a few. - These 
came in handy when he was arrang- 
ing a shot of the dancer. One of the 
kites he pinned on the subject and a 
few others were pinned on a stretched 
white cloth behind her. The stretched 
cloth was then lighted from behind 
to give a luminous quality to the 
background. 


Movie of Color Process 


16mm motion picture film demon- 
strating, step by step, the process- 
ing of a color print by the Iso-Color 
Process, has been produced by the 
makers of the process, the Spectrum 
Products Co., Inc. This company of- 
fers to lend the film to camera clubs 
without charge. The film demon- 
strates how a color print can be ob- 
tained from a set of Kodachrome 
separation negatives in 40 minutes. 
“Because there are only nine sim- 
ple steps to the Iso-Color Process,” 
says the announcement, “and because 
of its simplicity. . . it is possible for 
the first time to show the entire de- 
velopment of a color print in a film 
running only 15 minutes.” 


Guide Numbers 


Te new system of exposure with 
Photoflash and Photoflood lamps, 
by which flash and flood bulbs of 
various sizes are assigned numbers 
for use as bases in determining the 
proper f/ stop to use, is one of the 
greatest conveniences to come the 
amateur’s way in a long while. The 
system is simplicity itself, but since 
there are some who seem a bit puz- 
zled, let us review it briefly here. 
Guide numbers are assigned to in- 
dividual bulbs according to the speed 
of the film being used (Weston or 
other film rating) and the shutter 
speed to be employed. The distance 
in feet of the lamp from the subject 
is then divided into the guide num- 
ber, the result furnishing the f/ stop 
at which the diaphragm is to be set. 
Let us take a specific example. The 
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Guide Number for a certain bulb at a 
given shutter speed is 160; the dis- 
tance from lamp to subject is 10 feet. 
Divide 160 by 10—result 16, the f/ 
stop to be used. Could anything be 
simpler? 

The system is now being applied to 
flood bulbs as well, but manufac- 
turers generally recommend that ex- 
posure meters be used where pos- 


’ sible. 


New Tone Treatment 


NEW corrective treatment for nega- 

tives, prints, film and glass posi- 
tives, and so on, is introduced in 
Supertone Clarifier, a two-solution 
formula designed to improve the 
quality of photographic images. The 
formula includes, in addition to the 
Clarifier, the Supertone Fixing Solu- 
tion, and works equally well whether 
local or general treatment is desired. 
A few seconds immersion in the 
Clarifier is generally sufficient to 
effect the characteristic action of the 





Untreated and treated 


treatment, that is, to remove a thin 
veil of metallic silver density from 
the image, thereby rendering it more 
brilliant. Softness may also be ob- 
tained, if desired. The typical action 
of the solution is demonstrated in the 
illustration, which shows a print after 
half of it was treated with the Clari- 
fier. 


Entry Forbidden 


S YOU can readily see, the figure in 

the left foreground is both a bless- 
ing and a curse so far as good com- 
position is concerned in this particu- 
lar print. It helps arrangement by 
lending weight to the left part of the 
picture, thereby materially aiding 
balance of the several elements. Un- 
fortunately, however, because of the 
distinctness of the man’s face and 
hands and the fact that he is staring 
directly at the camera, attention is 
diverted, though temporarily, from 
the main object, which is the man 
wheeling the truck into the light. 
Entry of the eye into the picture is 
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“Morning Sunlight” 


therefore done hesitatingly because it 
is stopped by the prominence of the 
figure in the foreground. The thing 
to have done, of course, was to have 
waited until the man had turned his 
face profile. In addition, it would 
still be necessary in printing to do 
some dodging to cut the tone of the 
hands and face, as well as that of the 
packing box on which the man is 
seated. 


Military Uses 
of Photography 


) of the most important uses 
of photography in the Army were 
recently outlined by Colonel M. E. 
Gillette, Commanding Officer, Signal 
Corps, Fort Monmouth, before the 
Westinghouse Photographic Lighting 
Conference in Bloomfield, New Jer- 
sey. These included: 

As an aid in military operations. 
Pictures from the air are made dur- 
ing reconnaissance flights and are 
used to study military operations 


where maps are inadequate and 
where ground crews cannot go. 
As an aid to military training. In- 


struction by means of motion pictures 
saves a great deal of time and is 
much more effective than any other 
method. 

In engineering work. By means of 
pictures, both still and moving, the 
Army learns what happens to equip- 
ment during tests. 

Supplying news pictures to news- 
papers, magazines and other publica- 
tions. 

For record or historical purposes. 


WHAT'S NEW 


In Photographic Equipment 


Kine SLIDE FILE Boxes (100-slide ca- 

pacity, $2.50; 200, $4.50): For stor- 
ing 2-by-2-inch color slides. Two 
sizes, one holding 100 slides, the other 
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200 slides. Finished in imitation 
leather. French lapped rounded cor- 


ners add strength. 


Maskorp (2-oz. bottle, 85 cents; 4-o0z., 

$1.55): New-type frisket for mul- 
tiple toning and other uses. Called 
“the liquid mask”; of pre-vulcanized 
rubber composition (not rubber ce- 
ment) dries quickly after application. 
Forms temporary protective film for 
local work in coloring, retouching, 
bleaching, and so on. May be ap- 
plied with pen or brush, or sprayed 
on with airbrush. May be removed 
by stripping from surface. Thins 
with water; dyes and acids will not 
penetrate it. 


Lewis MULTIPLE SLIDE VIEWER 

($3.25): Loads up to 36 color 
slides at one time for continuous, un- 
interrupted viewing. Shifting of lever 
changes slides. High power plano- 
convex lens. Viewer fits over both 
eyes, excluding outside light except 
through transparency. One screw 
adjustment changes for either ready- 
mounts or glass slides. Made of wood 
and solid black fiber covered with 
black leatherette. 


Lewis BuLkK Finm LOADER ($2.20): 

For loading bulk 35mm _ film. 
Darkroom needed only to transfer 
film from original wrapping. Cart- 
ridges wound by daylight. Loads for 
any number of exposures and holds 
up to 100 feet of film. Made of solid 
black fiber, leatherette covered. Holds 
two extra cartridges. Winding direc- 
tions gold-stamped on lid. 


AMATEUR PRESS PHOTOGRAPHER’S OUT- 

FIT: Flash-camera outfit includ- 
ing: Agfa Cadet-Flash camera; flash 
unit with reflector; eight Mazda 
Photonash lamps; adapter for lamps; 
two No. 915 Eveready batteries; two 
rolls Agfa 8 (127) Superpan Press 
film. Camera has fixed-focus lens. 
Flash unit easily attached to or de- 
tached from camera. Shutter auto- 


matically synchronized with flash 
mechanism. 
SIGNAL (16-oz. bottle, 45 cents): 


Called the “indicating” shortstop. 
Colorless when fresh, turns rose-red 
when exhausted. Signal (undiluted) 
may be substituted for 28 percent 
acetic acid in same proportion as 
called for in regular photographic 
solution. Each pint bottle makes 20 
one-pint baths. 


Lyons SPEED GRAPHIC CASE ($19.50): 

Designed for the 4-by-5 Speed 
Graphic, to accommodate the camera, 
12 holders, complete flash outfit, and 
extension flash unit. Special com- 
partment in top of case for storing 
flash bulbs. Case can be carried by 
means of shoulder strap with bulb 
compartment open. Made of ply- 
wood, covered with black leatherette. 
Nickel finished hardware. Case 
measures 171% by 834 by 13% inches. 
Weighs 8 pounds, 12 ounces. 
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“CHOOSING 
YOUR CAMERA” 
Write for this 32 [4 

age booklet 





(IS 


Cameras ann arbor 





Splendid opportunities. Prepare in 


spare time. Easy plan. No previous 
experience needed, common school 
education sufficient. Send for free 
ea booklet ‘Opportunities in Photogra- 


phy’’, particulars and requirements. 
at Home rein School of Photography 
Dept. 2281, 1315 Mich. Ave., Chicago, Il. 


BETTER 
PICTURES 


ARE EASY TO TAKE... 





. . if you know 
a few of the simple fundamental require- 
ments. Once you find out how your cam- 
era works, learn how to make correct ex- 
posures, and master the basis of compo- 
sition, your camera results will show im- 
mediate improvement. You need not 
wade through text books, dry treatises, 
in order to obtain this information. Into 
“So You Want to Take Better Pictures,’’ 
the author, drawing on a varied experi- 
ence in photography, has packed just the 
things you need to know. Questions and 
problems have been anticipated, answered 
in detail, for the camera owner who has 
his developing and printing done at the 
photo shops. Written as a running story 
of your camera and how best to use it. 


"$0 You Want totake 


BETTER PICTURES" 
By A. P. PECK 


Associate Editor, 
Scientific American 


per 
$ Copy 
(Plus 10 
cents postage) 


Order direct from 


MUNN & CO., INC. 


24 West 40th Street, New York City 











Bass say: 


. we trade cameras 
. have been for 30 
years or more . . . SO 
if there is something 











you have ‘‘on your 
mind’’ be sure to write 
in detail telling us 
what you want and 
what you're willing to 
trade for it ... we 
answer same day. 


Write Dept. AD 





ARMY HAVERSACKS 


heavy canvas, 715 by 11 inches, 
with pockets, second hand, 
with leather sling. Postpaid 
for 75 cents. 1940 75th Anni- | 


versary catalog, 308 pages, | 
2000 illustrations, mailed for 

50 cents. 1942 circular for | 
3¢ stamp. | 





FRANCIS BANNERMAN | 
SONS, 501 Broadway, N. Y. 


GUNSMITHING 


Always an 
All-American Vocation 
is also a 


GAINFUL AVOCATION 


MODERN GUNSMITHING 
By Clyde Baker 
Unexcelled for the beginner. Over 
525 pages and 200 illustrations tell 
and show how to do it. 

$4.60 postpaid 


THE AMATEUR 
GUNCRAFTSMAN 


By James V. Howe 


Home-workshop principles. mainly 
for the beginner. 301 pages. 


ELEMENTARY GUNSMITHING 
By Perry D. Frazer 
Concise and complete for the novice. 
200 pages, 27 full page drawings. 
$2.10 postpaid 


THE MODERN GUNSMITH 
By James V. Howe 
Two volumes, totaling 800 pages 
with 300 illustrations. Conceded to 
be one of the most authoritative 


works on gunsmithing art. 
$15.10 postpaid 


ADVANCED GUNSMITHING 
By W. F. Vickery 
Specialized manual for those who 
have had experience. 432 pages de- 
voted primarily to metal working 

operations in gunsmithing. 


$4.10 postpaid 


FIREARMS BLUING AND 
BROWNING 


By R. H. Angier 


Practical and complete with formu- 
las and processes. 155 pages. 
$2.60 postpaid 


Send to Scientific American for free 
lists of books on Firearms. Gun Col- 
lecting, Fishing Tackle, Natural 
History. 


For sale by 


SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 





TM MNT ole 
Revolvers 


SPRINGFIELD, MASS. 
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A 


YOUR FIREARMS 
and FISHING TACKLE 


Conducted by A. D. RATHBONE, IV 


INTEREST IN FIREARMS is traditional with American men; fish- 
ing tackle is a requisite of one of the world’s oldest occupations. 
Scientific development of guns and tackle, in the use of which 


millions yearly find sport 
ly department which 


A Tyro Stocks a Rifle 
Harry A. Groesbeck, Jr. 


FEW years ago I picked up a copy 
of The American Rifleman and 
was intrigued with an article on the 
re-stocking of a .45-70 Springfield. I 
have been burning powder and fond- 
ling guns for more than 50 years; I 
have some skill with tools, for work- 
ing both wood and metal, but will 
you believe me when I confess I had 
never even thought of combining my 
two pet avocations? When I consider 
my present day enthusiasm for ama- 


welcomes 


and recreation, fathers this month- 


correspondence from readers. 


serve no good purpose. I came to 
the job as an absolute tyro in this 
particular field and I simply followed 
the books—as a good novice should. 
Did I say I followed the books? So 
I did, but I want to qualify that 
statement just a bit, because when I 
did not follow them, I sometimes 
found myself in hot water. It is about 
that punishment I feel I should write, 
lest others do as I did and then fail 
to have the good fortune that pulled 
me through. 

The lads who have been doing this 
sort of work all their lives, both as 





Above: Remodeled Enfield. Note front sight, fashioned from steel block; 
metal recessed buttplate. Below: A 1917 Enfield rifle, as originally issued 


teur gunsmithing, it is hard for me 
to believe I am the same man who 
once gave away his entire gun collec- 
tion, considered himself washed up. 

The amateur gunsmithing job 
started simply enough, with a new 
front sight; then followed some pol- 
ishing and refurbishing of a few old 
cap-and-ball hand-guns. Harold F. 
Kent, of Lawrence, Massachusetts, is 
the man who really upset my peace- 
ful apple-cart. He sent me a 1917 
Enfield ard dared me to re-stock it. 
When the hardware arrived, it was a 
pretty sad-looking outfit. Someone 
had already started to butcher it and 
I suppose it aroused my sympathy, 
especially as Kent sent with it a most 
complete description of how to pro- 
ceed on such a job. (Remodeling 
Military Rifles—How to Transform a 
Military Rifle Into a Modern Sporter. 
Technical Bulletin 104, National Rifle 
Association.—Ed.) 

After reading this useful little ar- 
ticle, I blew myself to Clyde Baker’s 
book on gunsmithing, which I read 
from cover to cover before starting on 
my venture. Then I sailed in. 

I should enjoy writing a most de- 
tailed account of every move I made 
in completing this job, but it would 
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amateurs and professionals, know 
what they are talking about. They 
have written guides to be followed by 
others, and they have planned these 
instructions in such a manner as to 
save their readers no end of trouble. 
Every time I got cocky and went off 
on some track of my own, I paid. 
How many times this happened is my 
secret, but my worst offense was im- 
patience. Like all beginners, I 
yearned to see “how it would look.” 

When I shaped both the stock and 
the fore-end before thoroughly finish- 
ing the bedding-down of the action, I 
found I had nothing to hang on to 
while completing the work. I used 
more time finding a way to squirm 
out of that hole than the man who 
paints himself into a corner of his 
room. Anyhow, I finally finished the 
job, and despite my foolishness in 
some instances, the rifle came out 
well: The bedding-down is accurate; 
a full “blue” fit of wood to metal. 
The lines follow those prescribed by 
the authorities, with but slight devia- 
tions of my own. The finish turned 
out beautifully—and that baby groups 
the shots on the target to beat the 
band! 

Frankly, while I am proud of the 
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job, I seek neither publicity nor 
praise for the accomplishment. Rather, 
I tell the story to encourage others to 
go and do likewise, and I have many 
good reasons for so doing. 

First, let me pay my little tribute 
to the National Rifle Association for, 
among other things, starting me off 
right. Then, consider how much one 
can learn of the most intimate “in- 
nerds” of firearms, if one has to re- 
duce them to their individual com- 
ponents in order to work on them. 
Also, there is the fun of doing it and 
the utilizing of some very worth- 
while ‘junk’ which, in these troubled 
times, may turn out to be priceless. 
Finally, there will be the knowledge 
gained, to be passed on, perhaps, to 
some youngster who is facing the 
most serious times of his young 
career. Who knows but that a tip 
from some “old guy’ who dabbles 
with guns, and who knows not only 
what to do with them, but what not 
to do, may stand some boy in good 
stead in a moment when things are 
happening fast. — (We’ve visited 
Harry Groesbeck’s workshop in the 
basement of his home, seen his tools 
and equipment, and some of the rest 
of his accomplishments. For those 
who like to work with wood and 
metal, but who have been fearful of 
entering the field of firearms tinker- 
ing, his is a most encouraging ex- 
ample, for his gunsmithing activities 
have been going on only three years. 
Nevertheless, he is turning out mas- 
terly work, and at present is engaged 
in re-stocking an old Krag that saw 
service in the Philippine Insurrection 
of 1899. The gun was captured by 
Aguinaldo’s native troops, later re- 
captured by Major Philip Eastwick, 
of our Army, and one day soon, 
dressed as a sporting rifle, it will 
demonstrate its inherent accuracy, 
doubtless enhanced by the work of 
the amateur gunsmith.—Ed.) 


Complete and Compact 


FF the sportsman who would make 
his own gun cabinet, gun racks, 
pistol range shooting box, and other 
items, and whose workshop space is 
limited, “The Craftmaster,” by Ar- 
cade Manufacturing Company, solves 
the small shop problem neatly and 
efficiently. Equipped with jig saw, 
drill press, disk sander, grinder, and 
a lathe which, through accessories, 
may be extended, this compact unit 
is operated by a single 144 H.P. elec- 
tric motor on adjustable mounting 
plate which permits operation of any 


ARMS AND TACKLE 








“The Craftmaster” 


tool without interference from others 
by a simple change of the V-belt. 
Overall dimensions are: length, 29%4 
inches; width, 20 inches; height, 44 
inches. The cast iron base on which 
the five tools are mounted is 13 by 
27 inches, and is 2834 inches from the 
floor, supported by steel legs. 


”“Gamemaster” Gets New Sights 


ACK about 1910, Remington Arms 

Company brought out their origi- 
nai Model 14 slide- or pump-action 
rifle for big game hunters. It met 
with instantaneous acclaim for many 
sound reasons, but since then it has 
been re-designed and is now known 
as Model 141—‘“The Gamemaster.” 
Still with slide-action, it is adapted to 
the .30, .32, and .35-caliber Reming- 
ton cartridges, has 24-inch round bar- 
rel, pistol-grip stock, weighs about 
734 pounds, has a five-cartridge ca- 
pacity tubular magazine, and step ad- 
justable rear sight with white bead 
front sight. 

Never intended as a target rifle, it 
is, nevertheless, an extremely popu- 
lar gun among the army of deer 
hunters because of its accuracy, ease 
of operation, and speed of fire, espe- 
cially in wooded country. Another 
reason for this popularity is the simi- 
larity in general lines to the slide- 
action shotgun. Save for an annual 
week or two, many deer hunters are 
otherwise shotgun devotees, and the 
swing of “The Gamemaster,’ as it 
comes to the shoulder, is less foreign 
than would be either a bolt- or lever- 
action rifle. 

Now comes the Marble Arms and 
Manufacturing Company with a flat- 
top sporting rear sight (No. 63H), 
sporting leaf sights (Nos. 69H, 70HH, 
71HH), and an adjustable leaf sight 
(No. 95XH), all specially designed 
for the new Remington Model 141. 





Remington’s “Gamemaster” 


JANUARY 1942 ° 


SCIENTIFIC AMERICAN 








COLLECTING 
Old Guns 
is an 
Interesting Avocation, 
often 
Profitable 
GUN COLLECTING 


By Charles Edward Chapel 
(1st Lt. U. S. Marine Corps., Retired ) 


Any gun fancier who has never ridden the 


hobby of firearms collecting will, in all 
probability, reach the last page of this book 
with the firm resolve immediately to in- 
augurate his hitherto neglected gun gather- 
ing activities. Although written for the 
novice, and therefore equipped with an 
excellent glossary, index, bibliography, and 
source lists of collectors, museums, and 
periodicals dealing with the hobby, the 
veteran also will find this volume well 
worth adding to his library. (232 pages, 
5 by 7% inches, 15 illustrations.) —%$2.60 
postpaid. 


THE GUN COLLECTOR’S 
HANDBOOK OF VALUES 


By Charles Edward Chapel 


Of inestimable value to gun collectors, 
both amateur and professional, is_ this 
newest publication by the author of “Gun 
Collecting.’ Some 2000 antique and semi- 
modern pieces, over 500 of which are illus- 
trated, are described in detail, and values 
for “good” and “fine” condition have been 
assigned. For those who collect old guns, or 
for those who would like to collect them, 
this publication is absolutely indispensable. 
(220 pages, 434 by 7% inches, 33 full 
page plates.) — $2.10 paperbound, post- 
paid. 


For sale by 


SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 
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a -A-MAEN 


What Are They? 
What Do They Do? $1.50 


By WALTER H. EDDY . 
Prof. Emeritus of Physiological Chemistry 
Columbia University Teachers College 
Former Dir, Good Housekeeping Bureau 


and G. G. HAWLEY | 
Technical Ed., Reinhold Publishing Corp. 


A condensed primer of the na- 
ture and functions of all the 
known vitamins, WE NEED 
VITAMINS appeals to every- 
One interested in science... in 
life . . . and in health! Gives 


complete, factual information 
...1in simple language... from 


the pen of authority. Contains 
the latest values of the vitamin 
content of foods in handy.tabu- 
lar form. 

How is it possible to eat the 
food you like and be healthy? 
What are the characteristics 
and physical properties of Vita- 
mins? How is potency deter- 
mined and expressed? What are |! 
the needs of humans and how: 
and where can these needs be 
best provided? Get your copy 
of WE NEED VITAMINS. 

At all leading dealers, or 


REINHOLD PUBLISHING CORP. 
330 West 42nd Street New York, N. Y. 





BENNETT BALANCE 





Sensitive to 2/50 gram 
Weighs up to 100 grams 


Weighs to one decimal point farther 
than the usual low-priced counter 
scales. 


Made of tested materials. The Bake- 
lite cup is unaffected by practically 
any substance that can come in con- 
tact with it; the tool steel knife edge 
and agate bearing will give long life 
and accuracy. 


Graduated in either the Metric System 
(grams) or the Apothecary’s System (grains, 
drams and ounces). In ordering, please in- 
dicate which of these you desire. 


$8.00 plus 40c Postage 
TECH EDITORIAL SERVICE 


26 West 40th St. New York 
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Our Book Corner 


THE BOOK DEPARTMENT of Scientific American is conducted, 
with the co-operation of the Editors, to make available for youa 
comprehensive book service. Each month the Editors select and 
review in these columns new books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available books on any subject. 
You are invited to use this service freely. Tell our Book Depart- 
ment what kind of books you want and you will be furnished 
with a list of available titles, including prices. When inquiring 
about books, please be specific; remember that we can be of the 
greatest help only when you tell us just what you are looking for. 


FATIGUE OF WORKERS 


By Committee on Work in Industry, 
National Research Council 


OTABLE report of a notable com- 

mittee, concerning fatigue in rela- 
tion to industrial production. Con- 
tent: hearings; conclusions; heat and 
high altitude; industrial causes of 
illness; Western Electric researches; 
the interviewing method; self-expres- 
sion and labor unions; extra-time 
allowances; study of organization. 
(165 pages, 6 by 9 inches, unillus- 
trated.) —$2.60 postpaid—aA. G. I. 


THE AMERICAN ANNUAL OF 
PHOTOGRAPHY 1942 


Volume Fifty-Six 


i here again—the cream of photo- 
graphic endeavors for the past 
year, a series of articles on various 
aspects of photographic technique, 
the usual “Who’s Who,” the annual 
formulary, and all the rest of the 
features that have made this annual 
publication the standard in the field. 
(280 text pages, 44 ad. pages, 714 by 
10 inches, lavishly illustrated.)—$1.60 
postpaid.—A. P. P. 


THE THEORY OF ORGANIC 
CHEMISTRY 


By Gerald E. K. Branch and Melvin 
Calvin 


N ADVANCED course, in which G. N. 

Lewis’ ideas of atoms and bonds 
is incorporated with the classical 
structural theory, resulting in a struc- 
tural theory whose fundamental con- 
cepts are valence electrons and atomic 
kernels. This electronic structural 
theory and its application to organic 
chemistry is the subject matter of this 
book, written by a professor and an 
instructor of chemistry at California 
University. (523 pages, 6 by 9 inches, 
47 illustrations.) —$4.10 postpaid.— 
en Gin Ls 


RETURN TO THE RIVER 
By Roderick L. Haig-Brown 


HIS book, by the author of “The 
Western Angler,” presents the life 
cycle of a female chinook salmon 
from the moment she was spawned in 
a Columbia River tributary; her in- 
stinctive migration to the Pacific 
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ocean; her return, years later, to 
native waters for her own spawning; 
and her death. An amazingly ency- 
clopedic description of the life, habi- 
tat, food habits, migration, and other 
data on the salmon. Although brim- 
ming with ichthyological information, 
the data are so delectably wrapped in 
a fascinating narrative as to be easily 
digested by all readers. (250 pages, 
54% by 8% inches, 17 full-page draw- 
ings by Charles DeFeo.)—$3.10 post- 
paid.—A. D. R., IV. 


AMERICAN COTTON 
HANDBOOK 


By G. R. Merrill, A. R. Macormac 
and H. R. Mauersberger 


A’ THE latest practical information 
on the historic, economic, social, 
and technical phases of the cotton 
growing, manufacturing, and process- 
ing industry in the United States is 
given here in simple, non-technical 
language. (1124 pages, 5% by 1734 
inches, over 600 illustrations.) —$4.80 
in United States, $6.00 in Canada, 
postpaid.—A. P. P. 


TECHNICAL DRAFTING 
By Charles H. Schumann 


ree elementary principles to ad- 
vanced work in various aspects of 
engineering drawing, the text of this 
work covers the whole field in a thor- 
ough-going manner. Because of the 
method of presentation—the text is 
divided into a first part for the stu- 
dent and a second part for the pro- 
fessional—the book becomes at once 
a text book for study and a reference 
book for engineers and architects. 
(793 pages, 64% by 91% inches, thor- 
oughly illustrated with drawings.)— 
$3.60 postpaid.—A. P. P. 


EARTH, MOON AND STARS 
By Fred L. Whipple 


Moss of the Harvard College 
Observatory staff presents au- 
thentic known facts on the planets, 
how the system holds together, the 
discoveries of Neptune and Pluto, 
determining the masses of the Earth 
and other bodies, the Earth as an 
abode of life, the Moon’s influence on 
the Earth, observing the Moon, nature 
of the Moon; also on Jupiter, Saturn, 
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Uranus, Neptune, Pluto, Mercury, and 
Venus, and on Mars; also on origin 
and evolution. This parallels text- 
book treatment but is more readable, 
though not at all superficial. Excel- 
lent illustrations. A long table gives 
the positions of five planets month by 
month up to 1970. (293 pages, 534 by 
8% inches, 140 illustrations.) —$2.60 
postpaid.—A. G. I. 








PRIMARY GROUND STUDY 
MANUAL 


oe Civil Aeronautics Authority 
information on History of Avia- 
tion; Theory of Flight and Aircraft; 
Parachutes; Aircraft Power Plants; 
Aircraft Instruments; Airport Traffic 
Control Procedure and Phraseologies. 
Also contains Digest of the Civil Air 
Regulations for Student and Private 
Pilots, which incorporates Certifica- 
tion of Pilots; Registration; Identifica- 
tion and Certification of Aircraft; 
Pilot, Aircraft, and Engine Logbooks; 
Air Traffic Rules. (140 pages, 4%4 by 
7% inches, illustrated.)—50 cents, 
postpaid.—A. D. R., IV. 


FIRST RADIO BOOK FOR BOYS 
By Alfred Morgan 


IMPLE radio sets that any boy can 

build are described and illustrated 
in complete detail. According to the 
author’s statement, every piece of 
equipment described was first de- 
signed and then put to the supreme 
test of being built and operated by an 
average youngster. Thoroughly prac- 
tical. (192 pages, 544 by 8 inches, 
drawings and photographs.)—$2.10 
postpaid.—A. P. P. 


FIGHTING SHIPS OF THE U.S.A. 
By Lieut. Victor F. Blakeslee 


Ain facts about the fleet, in rela- 
tively brief form, with the lesser 
technicalities omitted. A picture of 
daily life on Navy ships and of other 
aspects of the Navy and its function- 
ing, such as the average non-technical 
person might ask about. Abundantly 
illustrated with color paintings. (76 
pages, 9 by 11 inches, illustrated.) — 
$1.10 postpaid.—A. G. I. 


HIGHWAY SAFETY AND 
AUTOMOBILE STYLING 
By Arthur W. Stevens 


N ACTIVE member of the Massachu- 
setts Safety Council, the author of 
this book has apparently made an 
exhaustive study of automobile de- 
sign and its relation to highway 
safety. Briefly summarized, the aim 
of the book is to prove that safety on 
the highways of the United States 
cannot be increased, and the accident 
rate decreased, until automobile de- 
signers and stylists pay more specific 
attention to the safety phase of their 
work. (155 pages, 5% by 8 inches, 
several drawings.)—$1.85 postpaid.— 
PAs Ps 


The Editors Recommend 


THE ENGINEER’S SKETCHBOOK OF MECHANICAL 


MOVE- 


MENTS—By Thomas Walter Barber. Working drawings of prac- 
tically every conceivable movement, device, appliance, and _con- 
trivance employed in the design and construction of machinery 


for every purpose. Nearly 3000 illustrations. 


OH, DOCTOR! MY FEET!—By 
Dudley J. Morton, M.D. Help 
for foot sufferers. Scientific 
treatment which makes possible 
discarding of arch supports and 
special shoes and stopping of 
exercises. $1.60 


SUPERSONICS—By Prof. R. W. Wood. A great 
inaudible sounds, 


deal of data on science of 


$4.35 


SCIENCE EXPERIENCES WITH 
HOME EQUIPMENT—By C. J. 
Lynde. A book of 200 simple 
home tricks based on physical 
laws, each experiment being il- 
lustrated and its principle ex- 
plained. $1.45 


Best 
Sellers 


in Science 


FOQD ALLERGY. How anyone 
can work out a diet to fit in- 
dividual needs, and thus avoid 
digestive upsets and hidden 
allergies. Dr. Walter C. Al- 
varez, Mayo Clinic, is editor- 
in-chief. $1.00 


DYKE’S AUTOMOBILE AND GASOLINE EN- 
GINE ENCYCLOPEDIA. Grand old standby for 


their every aspect, physical and biological, by the automotive technician, garage man, and 
a_ noted physicist-inventor. Has bibliography technically minded automobile owner. 1483 
of articles on subject in many journals. $2.10 pages, 4600 illustrations. $6.50 


PROCEDURES IN EXPERIMEN- 
TAL PHYSICS — By John 
Strong, Ph.D. A wealth of use- 
ful data of a- practical kind 
for the constructor, experi- 
menter, and skilled craftsmen. 

$6.80 


MACHINERY’S HANDBOOK — 
Eleventh Edition, “Bible of the 
mechanical industry,’ enlarged 
to 1815 pages of latest stand- 
ards, data, and information re- 
quired daily in the shop and 
drafting room. $6.10 


FIRE FROM THE AIR—By J. 
Enrique Zanetti. Pertinent facts 
regarding incendiary bombs: 
History, modern types, mate- 
rials, and the strategy and 
tactics of their use in modern 
warfare. $.60 


STEEL SQUARE POCKET BOOK—By Dwight 
L. Stoddard. Practical methods of using the 
carpenter’s steel square for layout work of all 
kinds. Time-tried methods used by two gen- 
erations of carpenters and found both rapid 
and accurate. $1.00 


HOW TO THINK STRAIGHT— 


By Robert H. Thouless. A book Coles. 


TOOL MAKING—By C._ B. 
Instruction for making 


THE COMPLETE GUIDE TO SOILLESS GAR- 
DENING—By Dr. William F. Gericke. The man 
who invented soilless gardening has_ prepared 
this comprehensive and authentic guide cover- 
ing all phases of this fascinating work, For 
amateur and professional. $1.95 


MATHEMATICAL LOGIC — By 
W. V. Quine. The substance of 


that will definitely clarify your and using all kinds, from per- the course in mathematical 
thinking and show you the ar- sonal tools to arbor presses, logic at Harvard. Intended for 
gumentative tricks of others. lathes, planers, etc., in differ- the serious reader, demands 

$2.10 ent metals. $3.60 close study. $4.10 


TURRET LATHE OPERATOR’S MANUAL—By 
Longstreet and Bailey. Expert lathe operators 


THE HANDY MAN’S HANDBOOK—By C. T. 
Schaefer. Fourth edition of a very popular book 


are needed 
book gives a thorough course 
ation. 


HANDBOOK OF CHEMISTRY 
AND PHYSICS. Includes 520 
pages of physical constants of 
organic compounds, many new 


in national defense work. This 
in lathe oper- 


$2.60 home. 


WHAT THE CITIZEN SHOULD 
KNOW ABOUT THE NAVY— 


By Hanson W. Baldwin. A non- 
technical account of life in the 


—a practical manual on the use of tools and 
how to do all sorts of odd jobs around the 


$1.10 


PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE — Lincoln Electric 
Co. Sixth edition of a famous 








data on plastics, a 65-page Navy, types of ships and their book covering every phase, of 
table on industrial organic uses, naval planes, guns, tor- are welding in detail. Limp 
compounds, and so on. 2564 pedoes, mines, communications, leatherette, 1117 pages, several 
pages. ‘elements of tactics and stra- thousand illustrations. 

In U. S. A. and Canada $3.60 tegy. With 26 illustrations. na em hoeme $1.50 
Elsewhere $4.10 $2.10 Elsewhere $2.00 
A MARRIAGE MANUAL=By Hannah M. Stone, PERSPECTIVE MADE EASY—By Ernest R. 


M.D., and Abraham Stone, M.D. A practical 
guide to sex and marriage, covering fitness 
for marriage, mechanism of reproduction, pre- 
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PLASTICS, PROBLEMS AND 
PROCESSES — By Dale E. 
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ATOMIC ARTILLERY—By John Kellock Rob- 
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simply explained and illustrated so that all 
rules may be easily grasped, progressively, 
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ever-advancing field of chem- 
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A Monthly Department for the Amateur Telescope Maker 


Conducted by ALBERT G. INGALLS 


Editor of the Scientific American books ‘‘Amateur Telescope Making” 


ust what is the present status of 

the 200” telescope mirror that is 
being made in California? What 
troubles have been encountered in 
the work, and how have these been 
dealt with? 

From time to time the newspapers 
have stated a few facts—and some 
fancies. Three long articles in Scien- 
tific American (May 1936, November 
1936, August 1938) stated many pre- 
cise facts because they were written 
by the men who are making the 
telescope. Yet, even these did not 
fully satisfy those of this magazine’s 
readers who are amateur telescope 
makers. This 10,000-sized minority 
of readers has wanted special, tech- 
nical details not watered down for 
the general, non-telescope making 
reader. 

This column therefore invited Dr. 
J. A. Anderson, who has lived with 
the actual work throughout, to de- 
scribe the mirror part of it specifi- 
cally for the amateur telescope maker, 
and in the lingo of the work. This is 
why the article presented is pub- 
lished in this department and not “up 
front.” 

The following is the first half of 
a two-part article by Dr. J. A. Ander- 
son who, since 1916, has been chief 
optical expert at the Mt. Wilson Ob- 
servatory and, since the start of the 
200” telescope work, executive officer 
for it at the California Institute of 
Technology where the great mirror 
is being made. 


44"'HE 200-inch mirror disk was cast 
at the Corning Glass Works in 
March, 1935, and arrived at Pasadena 
in April, 1936. The structure of the 
disk is indicated by the oblique pho- 
tograph reproduced in Figure 1, 
showing the back and rim, and the 
diagram, Figure 2, showing a section 
along the line AA of Figure 1. In 
general it may be described as a con- 
tinuous glass front supported by a 
system of glass ribs, so designed that 
when a concave curve is cut in the 
front surface (shown by the dashed 
line in Figure 2), the thickness of the 
glass shall be nearly the same every- 
where. This construction was chosen 
in order to reduce the ‘temperature 
inertia’! of the disk as a whole to a 
low value. It also makes it possible 
to bring the point of support of each 
supporting lever close to the center 
of gravity of the weight to be sup- 
ported. For this purpose there are 36 
circular openings in the rib system to 
accommodate the same number of 
1 ‘Temperature inertia’ is a convenient term to 


indicate the length of time required for the tem- 
perature to reach equilibrium with the surroundings 
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supporting levers. Figure 3 shows one 
of the supporting units which is 
‘double-acting’; that is, it takes the 
place of both the ordinary back and 
edge supports. 

“The work of shaping this disk into 
a finished mirror is not essentially 
different from that required for a 
smaller mirror familiar to all amateur 
telescope makers. Front and back 


must be ground flat and parallel to 
each other, and the edge ground to 
the form of a reasonably good cir- 
cular cylinder. In addition, the 200- 
required that the 36 circular 


inch 





Figure 1: Back of the big disk 


openings for the supporting levers be 
ground internally to very definite 
dimensions. An important difference 
arises from the great size and weight 
of the 200-inch; namely, that machin- 
ery is called for at every turn—and 
rather heavy and slow moving ma- 
chinery at that. 

“For the rough shaping a half-sized 
tool of cast iron was prepared. Its 
weight was about seven tons. It was 
made thick enough to be used first 
as a flat grinder and later on to be 
turned convex for roughing out the 
concave curve of the mirror. All 
other tools, including one of full size, 
were built up of thin sheet-steel 
plates welded together. These are 
much lighter than cast tools of the 


same size and they have also been 
found to be superior in rigidity. The 
working surfaces of these tools are 
covered with glass blocks which are 
used urcovered for grinding and cov- 
ered with pitch substitute for polish- 
ing. The weight of the full-sized tool 
(shown on the floor to the left in 
Figure 4) is about five tons. 

“In order to grind the back surface 
to a tolerably good plane, it was 
necessary to fill up the openings be- 
tween the ribs. Little wooden tables 
were made and fitted into these open- 
ings in such a way that the tops of 
the tables lacked about 2” of being 
flush with the ribs. Plaster of Paris 
was then used to complete the filling. 
Only in this way was it possible to 
grind the surface to a true plane. This 
done, the cavities were cleaned of 
plaster and tables and the disk turned 
over in preparation for the next step, 
which was to grind the face plane 
and parallel to the back. 

“Normally, this should have re- 
quired a relatively short time, but 
actually it took many months, chiefly 
for the following reason: Corning had 
a considerable flood in 1935 while 
this disk was in the annealing oven. 
Water covered the floor of the room 
where the annealing was in progress 
to such a depth that it was necessary 
to shut off the current for about three 
days. A temperature drop of rather 
large amount was the result, but as 
soon as conditions permitted the tem- 
perature was slowly brought up to its 
normal value and held there constant 
for a time. Then the regular program 
of slow cooling was resumed. When, 
in late October 1935, the disk was 
examined, it was found quite success- 
fully annealed, but there were some 
bad-looking fractures in the front 
surface. The immediate cause of these 
fractures was clear, for a couple of 
the chrome-iron I-beams of the cover 
had sagged enough to become partly 
imbedded in the hot glass and, as the 
cooling proceeded, strains due to the 
differential expansion of iron and 
glass did the trick. One has a feeling 
that this would not have happened if 
there had been no interruption in the 
cooling but, of course, this can now 











Figure 2: Section along line 44 in Figure 1. p,p are openings for sup- 
porting units. In the casting, thickness at a,a was 6”, at b,b 934”. In fin- 
ished mirror (lower dashed line) thickness is approximately 4”. Over- 


all thickness at edge is 24”. 
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neyer be known with full certainty. 

“The obvious thing to do was done; 
namely, to remove the fractures by 
sand blast and so find out whether 
sufficient thickness of glass remained 
to make a good mirror. The deepest 
excavation made in the sandblasting 
was over 5” deep but it was near the 
center of the disk, so it would still 
be possible to grind the concave curve 
and have a glass thickness of 4” left. 
If the disk had come out as planned, 
this thickness could readily have 
been 6” or a little more, which might 
have been an advantage if rigidity 
alone is considered. A thickness of 
4” is, however, slightly better from 
the point of view of low temperature 
inertia, since all the ribs have about 
this thickress. 

“It was decided that, instead of 
merely making the front surface into 
a true plane, the extra 2” of glass 
should be ground off before estab- 
lishing the plane and making the disk 
parallel. This 2” of glass represented 
a weight of 21% tons and used up five 
tons of coarse Carborundum. Later 
on, another 2% tons of glass would 
have to be removed in cutting the 
concave curve. 

“Grinding the edge was the next 
operation. This was done face down, 
with the face of the mirror raised 
some 8” above the turntable by in- 
serting suitable timbers. The grind- 
ing was done with a rotating hollow 
cylinder of Carborundum fed with 
water and Carborundum powder. The 
40” central hole was ground to size 
in this same set-up. 

“The next step was grinding the 36 
cylindrical holes designed to admit 
the supporting levers. The axes of 
these cylinders should be perpen- 
dicular to the parallel planes of the 
front and back already established, 
and, in addition, their spacing should 
be adjusted to form a regular geo- 
metrical pattern. A special ‘pocket- 
grinder’ had been prepared, carrying 
at its lower end a cast-iron hollow 
cylinder about 11” outside diameter. 
The rotating shaft carrying this cylin- 
der could be given a slow motion in 
a circle having a radius variable 
slowly and accurately from nothing 
up to whatever the size required for 
the finished ‘pocket.’ 

“The 36 pockets lie on five concen- 
tric circles, six on each circle except 
the fourth one (counting out from 
the center), which has 12. On circles 
i2) 3, and 5 they are 60 degrees 
apart, while on the fourth circle they 
are spaced in six pairs 60 degrees 
apart, the members of a pair being 
separated by an angle a little less 
than 22 degrees. The whole operation 
of grinding these pockets was com- 
pleted in about three months. 

“Next the turntable of the grinding 
machine was covered with two layers 
of 1” sponge rubber and the mirror 
placed face-up on this bedding. In 
order to insure as uniform a support 
as possible the compression of each 
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Headquarters for Amateur Telescope Free Aluminum Diagonal With Each 
Makers Kit 


Each kit has two glass discs (correct 
thickness) tempered pitch, 8 assorted 
abrasives (fewer may not give perfect 
optical surface), rouge, instructions, etc. 
When your mirror is finished, return it 
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scope Making.” (You save 50c) 













to us for FREE test and written report |§4 3 4” Kit. . $2.95 (Pyrex, $4.00) 
by Dr. J. M. VURE, Opt. 6” Kit.. 3.75 (Pyrex, 5.50) 
per OLiSHine and PARABOLIZING : 3 Hl 8” Kit.. 6.50 (Pyrex, 8.00) 
RS, all sizes, made to order by 2 ” . 
: s Wh 10” Kit. 9.95 (Pyrex, 13.95) 
profes Is, teed t. P 7 Se ss ? 
pyepieces, accessories supplied. MMIII 4277 Kit. 14.75 (Pyrex, 22.50) 








ALUMINIZING 


FREE flat given with each mirror aluminized. A harder and brighter aluminum coating that is 
uniform and produces a lasting and superior reflecting surface on TELESCOPE and CAMERA 
MIRRORS, PRISMS, DIAGONALS. Guaranteed not to peel or blister. 
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parabolized. Precise workmanship guaranteed. 
Prices on request. 
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Spectroscopes, Spectrographs and Spectrohielio- 
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TO MAKE A GOOD TELESCOPE 


is a most fascinating experience. We know, for we have made a 
lot of them, experimenting with all sorts of glass and abrasives. 
Experience indicates two “MUSTS” for making a good telescope. 

USE ONLY GOOD MATERIALS. The cost of the best is so 
little that it is foolish to ‘bargain hunt” and almost certainly waste 
hours of work and care with failure at last. 

FINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the right abrasives are used persistently enough. 
Twenty-two years of experience enables us to supply: 

1. The best glass of the right thickness. 

2. The proper assortment of abrasives to give the best surface with 
a minimum of labor. Our abrasives are supplied in tin cans. To 
use punch a hole and sprinkle. Seal between times with adhesive. 

3. Our famous #6 for the final grind, which materially shortens 
polishing time. 

. Ready-tempered pitch, and best rouge, for polishing. 

KITS. The above selected materials combined in a set, with instruc- 

tions for making a complete telescope. For the six-inch aperture 

size this costs only $5.00. This includes a test of your completed 


parabolic mirror with advice for correcting any errors found. 


John M. Pierce 
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are uniformly superior in reflectivity and 
Improve the performance of telescope 
mirrors, prisms, diagonals, camera mir- 
rors, range finder mirrors and other op- 
tical front surface mirrors. 

These Surface Hardened Coatings used 
in some of the largest observatories 
on mirrors which are famous throughout 
the world. Have your mirrors coated 
with the best. 

Prices: 4”’—$1.75, 6”—$2.50, 
10”—$5.00 and 1214”—$8.00. 
on request. 

Obtain the maximum defining power with 
your telescope, by replacing your ‘‘flat’’ 
with an Aluminized diagonal, which is 
optically flat to 


12 WAVELENGTH 
Price 14%”x1%”, for 6” mirror $1.50 each. 


LEROY M. E. CLAUSING 
720 Greenwood Ave. Wilmette, Ili. 
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Up to 386” 
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found uses and ideals for many new experiments. 
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the ultra-violets and infra-red ranges. 
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5/32” stock price 20¢ per sq. in. 3/16 to 14” 
stock price 25¢ per sq. in. cut to your size. All 
on optically worked stock flat to 1 wavelength 
per inch. Sizes to 10 x 10”, Price figured to 
nearest inch. Minimum order $1.00. Particulars 
on request. 


PFLEEGOR OPTICAL COMPANY e@ SUNBURY, PA. 








More Than 
25,000 
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and really capable of doing se- 
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the book “AMATEUR TELE- 
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$3.60 foreign 
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Figure 3: Lever mirror support 


sheet of sponge rubber was carefully 
measured under a fixed load, and 
only those pieces whose compression 
was within a narrow range of being 
the same were applied to the table. 

“The glass plug to fill up the 40” 
hole in the center of the mirror had 
been ground cylindrical to a suitable 
diameter, and it had to be inserted 
and fixed in place in such a way 
that, when the mirror is finished, it 
can be easily removed without any 
danger of harming the figure of the 
mirror. As the plug weighs about 
1400 pounds, this did not look too 
easy. It was accomplished as follows: 
A wooden lifting clamp was applied 
to the upper half of the plug, leaving 
the lower ribbed section of about 15” 
projecting below the clamp. A cake of 
ice about a foot thick was placed on 
the table in the center of the hole. By 
means of the crane it was then pos- 
sible to rest the plug on 
the cake of ice. The clamp 
was removed and the ice 
melted, thus lowering the 
plug gently into its proper 
position, after which it was 
fixed in place by means of 
plaster of Paris and water- 
proof cement. 

“Before cutting the curve 
the support system was 
installed. This operation 
took approximately eight 
months. In preparation for 
it the weight to be carried 
by each of the 36 units had 
been calculated on the basis 
of careful measurements on 
the disk itself. Each sup- 
port pocket was taken as 
the center of a hexagonal 
section of the disk, ‘The 
hexagons around the cen- 
tral hole (Circle No. 1) and 
those adjoining the outer 
edge (Circle No. 5) are not 
complete, which fact com- 
plicated the calculations 





Figure 4: Five-ton, full-sized steel 
Grinding and polishing machine in rear 
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only slightly. The calcula- 
tions furnished the weight 
to be carried by each unit 
and also located the center 
of gravity of each arbitrary 
section of the disk, thus 
giving the necessary data 
for each counterweight and 
for locating the internal 
points of application of the 
supporting force. Each sup- 
port (Figure 3) was care- 
fully adjusted and tested 
on a weight equal to that 
which it was intended to 
carry before it was attached 
to the mirror and its cell. 
Provision was made for 
temporarily disconnecting 
all the supports when work 
was in progress with large 
tools. They were, however, 
connected properly when 
an optical test was to be 
made. 

“The curve was roughed 
out with cast-iron tools of about one 
third size, and brought to approxi- 
mately correct form by means of the 
half-sized tool already mentioned, 
after which the glass-coated full-sized 
tool and the finer grades of Carbo- 
rundum and emery finished the 
grinding. Measurements of curvature 
were made with a 36” spherometer. 
Next, the full-sized tool was changed 
to a polishing tool, as already ex- 
plained, and the surface brought to a 
nearly full polish. It was found that 
the full-sized tool used up rouge at 
the rate of some 50 pounds per hour, 
mostly by simply splashing it over 
the edge, hence subsequent polishing 
and figuring was done with smaller 
tools—106” and down to about 12”.” 

Next month: Troubles. Tests. This 
part will explain the delays that 
puzzled the public: the disk developed 
a case of curable ptosis. 
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0 Separate Subjects 
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Twelve Big Volumes in One 


The vast wealth of useful information in the Scientific 
Encyclopedia if published in the ordinary way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 


CHEMISTRY: Chemical elements—symbols, atomic number, 
atomic weight, density, hardness, melting point, etc.—com- 
mon reactions, occurrence in nature, method of production 
from ores, uses in industry. Compounds—full information, in- 
cluding manufacture and use. Organic compounds; industrial 
products. Agricultural chemistry, food chemistry. 


PHYSICS: Mechanics, heat, light, sound, electricity, magnet- 
ism, X-rays, fully covered; principles and application pro- 
fusely illustrated. 


MATHEMATICS: From fundamentals of arithmetic to algebra, 
geometry, trigonometry, calculus, differential equations, etc.; 
with special emphasis on their application to science. 


ASTRONOMY: Articles cover the entire subject. Each important 
constellation is shown on a star map so that it can be easily 
located in the sky. Complete information on planets, use of 
telescope, spectrometer, etc. 


ZOOLOGY: The whole story of life from the tiniest single- 
celled organisms up to man himself, including vast numbers 
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MEDICINE: Thorough coverage of anatomy, circulatory sys- 
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—symptoms, diagnosis, treatment. Drugs. Latest researches and 
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DEVELOPMENT of the destroyer 
in the navies of the world has 
been such that today no other 
fighting ship is depended upon to 
carry out so many varied tasks. 
The work of these versatile naval 
vessels is described in detail in the 
article starting on page 55. 
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CIVILIAN DEFENSE 


| Es THE kind of war we are fighting today civilian 
protection is necessary because this is an “all-out” 
war, a “total” war, an “everybody's ” war—and 
there’s nothing new about it. It is as old as mankind. 
In fact, we have Mr. Schicklegruber’s statement for 
it that one objective of this kind of a war is “‘the dis- 
appearance of the vanquished people from the stage 
ef history.” Accordingly, as everyone now knows, 
total warfare is waged not only against the armies 


-and the navies and the air forces, but the civilian 


men and women as well, to say nothing of the chil- 
dren and the old people. That’s why we must con- 
sider civilian protection. That’s why we are faced 
with the necessity of perfecting organizations to mini- 
mize the effects of air-raid damage, to prevent hys- 
teria, and above all to save civilian lives. 

To accomplish this, the United States Office of Civi- 
lian Defense was established by Executive Order on 
May 20, 1941. It was assigned the job of preparing 
and organizing a means of defense against the hor- 
rors of hostile attacks on the unarmed portion of the 
nation by air or otherwise. To this end Civilian De- 
fense basically has been shaped up on a “neighbor- 
help-neighbor”’ policy—a volunteer program as broad 
as the United States itself and as American as Lex- 
ington’s Minute Men. 

Contrary to public opinion in many quarters, the 
Office of Civilian Defense had made remarkable 
progress prior to Sunday, December 7, 1941. Before 
the bombs fell on Pearl Harbor, too many of us were 
of the opinion that “it can’t happen here,” and as the 
growth of the many-sided plan depended entirely on 
volunteer action on the part of the people it was de- 
signed to protect, its efficiency was stultified. After 
Pearl Harbor—who among us didn’t ask the ques- 
tions, ‘“What can I do? Where do ZI fit in?” 

The answer is simple. The three broad categories 
of help in this war are: Armed forces, productive 
forces, and civilian defense. The first needs no am- 
plification. The second includes necessities of civil 
life such as groceries, clothing, and fuel, as well as 
planes, tanks, guns, and shells. For the third, volun- 
teers—thousands upon thousands of them—are 
needed in every community, whether large or small. 
There’s room for everybody in Civilian Defense, and 
everybody is sorely needed, from doctors and nurses 
to file clerks and publicity experts; from dietitians 
to telegraphers; from air-raid wardens to sanitation 
experts. Ignorance of the requirements needed to fill 
a civilian defense job is no excuse. There are now 
thousands of classes being conducted daily and 
nightly by competent instructors in every phase of 
this vast program of help. Westchester county, for 
example, just north of New York City, has trained 
30,000 of its residents as defense workers. Business 
men who commute to the city by day stand guard 
over aqueducts, pumping stations, and the like by 
night, while their wives graduate from Red Cross 
First Aid courses or maintain constant watch of the 
sky at aircraft warning posts. 

It’s the same all over the country. The Office of 
Civilian Defense has established nine regional offices 
—coinciding as to area and jurisdiction with the nine 
Army Corps Areas—and 48 state organizations, each 
of the latter being headed up by the governor and 
members of his state defense council. From there on 
down to the smallest community or rural area, a civil- 
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ian defense council has been or soon will be estab- 
lished, and in each case it will be led by the head of 
the civil governing unit—the mayor of a city or vil- 
lage, the selectmen, the township or county super- 
visors. All existing services, such as firemen, police, 
and public utility repair crews will be used as nuclei 
for the organization of larger groups. The American 
Red Cross is the only organization accepted as an 
entity; all other enlistments must be voluntary and 
must be individual in nature for reasons that are 
obvious. A men’s civic club, for example, may enroll 
each individual member—presumably in the service 


for which he is best fitted—rather than joining en 


masse as an ambulance corps, or a decontamination 
squad, and so on. 

One authority has stated that in the last war Ger- 
many devoted approximately 50 percent of her civil 
resources and energy toward winning the conflict. 
Today, it is estimated that better than 80 percent of 
all German civil existence is unalterably linked with 
active furtherance of Mr. Schicklegruber’s ambitions. 
On the other hand, England is said to have attained 
to about 40 percent of potential civilian effort toward 
wrecking those ambitions, yet the United States to- 
day can claim but 15 percent active civilian partici- 
pation. It has also been said that German leaders, 
advocating a truly all-out civilian participation in 
war effort, estimated that such additional impetus 
would this time tip the scales in favor of victory. 

There can be no doubt but that the people of the 
United States can organize, build, and maintain the 
greatest civilian war effort the world has ever seen— 
if they have a mind to do so. The Pearl Harbor catas- 
trophe placed the stamp of action in millions of minds 
hitherto inactive on this subject, but we are still a 
long haul from 100 percent civilian co-operation. 
There’s a branch of the United States Office of Civi- 
lian Defense in your neighborhood.—A. D. R., IV. 


WAR-TIME GARDENS 


4 ee United States Department of Agriculture is to 
be commended for calling a nation-wide conference 
to discuss and formulate a broad, co-ordinated pro- 
gram for enlistment in and guidance of a national 
campaign to encourage farm, home, and community 
gardens as a defense measure. If the goal for 5,760,000 
farm gardens under controlled planting is even par- 
tially achieved in 1942, we shall all be healthier 
through better food habits, our home food supplies 
will be improved, and we'll try not to be hysterical 
this time and dig up golf courses and flower gardens 
in favor of potatoes!—A. P. P. 
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50 Years Ago in... 























(Condensed From Issues of February, 1892) 


OIL—‘To-day the petroleum industry represents one of 
the greatest industries of the world. With gas and the 
electric light to compete against as illuminants, it is every 
year acquiring more importance, and holds a position as 
one of the three great sources of artificial light. . . In 1862 
and 1864 the first suggestions toward transporting oil by 
lines of pipe were made, and in 1865 a pipe, 3,200 ft. long, 
was laid from Pithole toward Oil Creek, at Miller Farm. 
It could pass 81 barrels a day. .. At the present day the 





Central oil refinery at Cleveland 


entire oil region is covered by pipe lines. .. Transporta- 
tion trunk lines have been laid to New York, Philadelphia, 
Baltimore, Cleveland, and other points. These lines are 
for the most part owned by the National Transit Co., 
which is, really, a branch of the Standard Oil Company, 
which controls practically all of the refineries, as well as 
the oil business of the United States.” 


CABLE—“The preliminary survey of the Hawaiian cable 
has been nearly completed. The Albatross has laid out 
a line from Salmas Bay across the Pacific. . . The line laid 
down by the Albatross on its outward trip is slightly north 
of that laid down by the Tuscarora fifteen years ago. 
Several submarine peaks were encountered, but the bot- 
tom is for the most part regular and suitable for the bed 
of a cable.” 


ELECTRICITY—“High authorities cannot even yet agree 
whether we have one electricity or two opposite electrici- 
ties. The only way to tackle the difficulty is to persevere 
in experiment and observation. If we never learn what 
electricity is, if, like life or like matter, it should remain 
an unknown quantity, we shall assuredly discover more 
about its attributes and its functions.” 


AIRPLANES—‘“ ‘So far as the mere power to sustain 
heavy bodies in the air by mechanical flight goes, such 
mechanical flight is possible with engines we now pos- 
sess.’ These words, coming as they do from Prof. S. P. 
Langley, carry with them the weight of authority. Nearly 
five years ago, Prof. Langley, then the director of the 
Observatory at Allegheny, Pa., commenced there a series 
of experiments in aerodynamics. . . ‘I am not prepared 
to say that the relations of power, area, weight, and 
speed, experimentally established for planes of small 
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area, will hold for indefinitely large ones; but from all 
the circumstances of experiment, I can entertain no doubt 
that they do so hold far enough to afford assurance that 
we can transport (with fuel for a considerable journey 
and at speeds high enough to make us independent of 
ordinary winds) weights many times greater than that 
of a man.’” 


CAMELS—‘Neither the most broiling heat nor the most 
intense cold nor extreme daily or yearly variations hinder 
the distribution of the camel. It seems, indeed, that the 
dromedary of the Sahara has better health there than in 
more equably warm regions; though, after a day of tropi- 
cal heat, the thermometer sometimes goes down several 
degrees below the freezing point, and daily variations of 
90 degrees occur.” 


ALUMINUM—“Taking into account the development 
made by the factories of aluminum in recent years, it may 
well be believed that the production almost equals the 
demand, although new uses for this light but ductile 
metal are being daily discovered. . . Toward the middle 
of last year American aluminum was quoted at a rate of 
$2 per lb.; some few months later the price was reduced 
to $1 per lb. The present prices are: For No. 1 quality, 
90 cents per lb. in small quantities and 75 cents per lb. 
for orders of at least one ton; for No. 2 quality, of a purity 
of from 94 to 97 percent, 65 cents per lb. for quantities of 
not less than a ton. These prices are quoted by the Pitts- 
burgh Reduction Company.” 


TIME SIGNALS—‘Some interesting experiments have 
been made by Mr. W. P. Gerrish on distributing time 
accurately by flashes of magnesium powder. Signals were 
thus sent from a station on Blue Hill, Mass., twelve miles 
distant. They were readily visible, and the exact time to 
within a fraction of a second could be taken from them. 
These flashes were also seen from Princeton and Mount 
Wachusett, forty-four miles distant, and from numerous 
nearer points.” 


INSANITY—“In the brain of a woman who had a vis- 
ceral delusion, that was almost her sole idea, to the effect 
that a tape worm found a lodgment within the internal 
organs and came and went at pleasure, there was unilat- 
eral hypertrophy of the paracentral lobules, those in one 
hemisphere remaining perfectly normal. The patient was 
perfectly lucid and rational on all subjects except this one 
delusion, though it was difficult to induce her to speak 
of any other.” 


PEACE-WAR SHIP—“‘A new gunboat, the Svensksund, 
has been added to the Swedish navy. . . The vessel will, 
however, be more useful in time of peace than in war, as, 
first, she is a powerful ice breaker, fitted with water tanks 
for sinking to the desired depth; secondly, she is fur- 
nished with heavy gear for towing or hauling off stranded 
vessels; thirdly, she is equipped as a fire steamer, having 
ten large suction hoses and a centrifugal pump capable 
of delivering 22,000 cubic feet of water per hour; fourthly, 
she is fitted with condensers furnishing 800 gallons of 
water per hour; and fifthly, she is equipped as a torpedo 
repairing vessel.” 
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ervice to the nation im peace and war’ 


Following the last World War a bronze and marble group was placed 
in the lobby of the American Telephone and Telegraph Company build- 
ing in New York. On it are inscribed these words, “Service to the 


nation in peace and war.” 


They are more than words. They are the very spirit of the entire 
Bell System organization. In these stirring days, we pledge ourselves 
again to the service of the nation . . . so that “Government of the 


people, by the people, for the people, shall not perish from the earth.” 


BELL TELEPHONE SYSTEM 
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A LABORATORY "“THUNDERCLOUD” 
TO AID AVIATORS 
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Lee study of atmospheric electricity 
is yielding facts that are being translated 
into practical instruments for use by aircraft 
pilots. The experimental set-up of a “cloud 
charge indicator for airplanes,’ shown above 
and described in detail on page 78, has re- 
sulted in the design of an instrument weigh- 
ing only two pounds that will furnish a pilot 
with an indication of the electrical intensity 
in the air ahead, thus enabling him to decide 
whether or not he should change his course. 
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‘MAID-OF-ALL-WORK’ 


Place of the Versatile Destroyer in Modern Navies 


WW the possible exception of 
the stealthy submarine and 
the tiny, ultra-swift motor torpedo 
boat, there is no class of warship 
whose past and present exploits 
have been more daring than that 
‘“Waid-of-all-work’”’—the torpedo- 
boat destroyer. Originally con- 
ceived to combat torpedo boats 
(hence its name, now shortened to 
simply ‘“destroyer’’), it soon took 
over their duties and later assumed 
several additional ones, with the 
result that today no other fighting 
ship can carry out so many varied 
tasks. With its armament of tor- 


pedoes, depth bombs, and guns, the ~ 


destroyer must now be reckoned 
with by the enemy’s forces on, 
under, and above the sea. 

In a general fleet engagement 
destroyers are indispensable for 
attacking and screening duties, 
while on detached or independent 
service they are extensively used 
fer such important work as laying 
and sweeping minefields, raiding 
enemy commerce, escorting con- 
voys of merchant vessels, and wag- 
ing a ceaseless campaign against 
the marauding submarine. It is to 
fulfill these last two missions that 
the United States and Great Brit- 
ain so urgently need every de- 
stfoyer that can possibly be built. 

Modern destroyers vary greatly 
in size and strength of armament, 
but all of them are swift, handy 
craft, able to face seas which 
quickly would have forced the 
boats of a few decades ago to seek 
shelter in port. Those displacing 
less than 1000 tons are now gen- 
erally classed as torpedo boats, 
while the relatively few of more 
than 2000 tons are, in reality, 
small, very fast light cruisers. 
France, Italy, and Russia are the 
only powers which possess these 
“super-destroyers.’’ What may be 


WALTON L. ROBINSON 


considered the destroyer proper is 
a boat displacing between 1000 and 
2000 tons, able to attain a speed 
of 33 knots or more, and armed 
with four to eight guns of 4.7-, 5-, 
or 5.l-inch caliber (diameter of 
bore) and four to sixteen torpedo 
tubes. All of Britain’s modern 


-ARTIONAL 


@ INTEREST in destroyers was en- 
hanced when, last year, the United 
States sent 50 of these singular war- 
ships to Britain. Attacks on the 
Kearny and the Reuben James focused 
the spotlight more clearly. As this is 
written, Pacific naval warfare has 
thrust this branch of our Navy into 
a leading role. Just what are de- 
stroyers? How large are they? What 
are their duties? Why do we and 
Britain need them so desperately? 
In these days of history-on-the-blitz, 
one hardly knows what turn may be 
taken by the time an article appears 
in print. Nevertheless, this story 
essays a reply to the above questions. 
—The Editor. ® 


destroyers mount 4.7-inch guns 
(four, five, six, or eight in num- 
ber) and most of them have eight 
or ten torpedo tubes. Germany’s 
Grosse Torpedoboote (‘large tor- 
pedo boats”) have a uniform ar- 
mament of five 5-inch guns and 
eight tubes. Italian cacciatorpedi- 
niere (‘torpedo boat chasers”) are 
noted for their very high speeds 
(39 knots in the newest units), but 
have only four or six 4.7-inch guns 
and a correspondingly weak tor- 
pedo armament. Japanese kuchi- 
kukan are rather slow (34 knots), 
but are reasonably well armed; 
they carry four to six guns and 
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from six to nine torpedo tubes. 

American destroyers have al- 
ways been remarkable for their 
very powerful torpedo armaments. 
Some of our most recent units are 
provided with as many as sixteen 
tubes, while even the ‘‘flush deck- 
ers” of 1916-19 vintage boast 
twelve. All of our under-age boats, 
the oldest of which were begun in 
1932, mount eight, ten, twelve, or 
sixteen tubes and from four to 
eight 5-inch “double purpose” 
guns, so called because they can be 
employed against aircraft as well 
as warships. Our largest destroy- 
ers, the five of the Somers class, 
displace 1850 tons and carry eight 
guns and twelve torpedo tubes. 
Designed to operate as squadron 
leaders, they are among the most 
powerful vessels of their type 
afloat. 


he we have an outline of the 
destroyer’s principal character- 
istics and can now examine its 
tactical possibilities in modern 
warfare. First come its various 
duties in a fleet engagement, then 
its several forms of employment 
on detached service. In either case 
the destroyer’s work may be of an 
offensive or defensive character, 
though in the performance of the 
latter, action of an aggressive na- 
ture is often required. 

In a major fleet battle the de- 
stroyer has two offensive missions 
to fulfill. The principal of these is 
to carry out torpedo attacks on the 
hostile battleship column. To be 
most efficacious, such attacks must 
be delivered by one or more squad- 
rons (flotillas), supported by 
cruisers to assist in piercing the 
protective screen of enemy light 
craft. On arrival within effective 
range, say 6000 yards, each de- 
stroyer will carefully calculate the 
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A typical American destroyer: 1500 tons, speed 36.5 knots 


enemy’s course and speed, will dis- 
charge all or most of its torpedoes, 
and then retire at full speed under 
cover of dense clouds of smoke. 
Such attacks en masse are far more 
likely to achieve success than iso- 
lated ones made haphazardly by 
only a few boats, for the more 
numerous the torpedoes approach- 
ing an opponent’s battle line, the 
more difficult will it be for his 
ships to avoid them. Two squad- 
rons of our modern destroyers—a 
total of 18 boats—could launch at 
a given signal over 100 torpedoes, 
and this number of “‘tin fish”’ rush- 
ing simultaneously toward an ad- 
versary’s column of dreadnoughts 
should score a high percentage of 
hits. One or two hits on a ship 
would cause it to lose speed and 
probably to leave the battle line, 
while several more would most 
certainly send it to the bottom. 
The value of the torpedoes dis- 
charged in such an attack would 
amount to considerably more than 
a million dollars, while a number 
of the participating destroyers 
would likely be sunk or badly 
damaged. Should the present war 
produce a large-scale naval action, 
say between the British and Italian 
fleets in the Mediterranean or be- 
tween the United States and Jap- 
anese fleets in the Pacific, such 
massed attacks by surface torpedo 
craft would undoubtedly play a 
prominent part and might well 
decide the issue. 

The destroyer’s other offensive 
function in a fleet battle is the 
laying of what are termed tactical 
minefields. An operation of this 
nature was carried out at Jutland 
by H.M.S. Abdiel—a_ destroyer 
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with its torpedo tubes replaced by 
mine racks. During the night this 
boat laid mines in advance of the 
retreating enemy fleet, but the 
Germans altered course and avoid- 
ed the newly sown minefield, of 
whose existence, however, they 
were completely unaware. Despite 
the failure of the tactical minefield 
on this occasion, the idea was an 
excellent one deserving of success. 
That this form of warfare is con- 
sidered to hold much promise is 
indicated by the fact that prac- 
tically all navies possess a number 
of destroyers fitted for minelaying. 
The Italian and Soviet navies are 
especially enthusiastic about its 
possibilities and the vast majority 
of their destroyers are equipped to 
lay mines. 


Tee vitally important defensive 
tasks fall to the lot of destroyers 
assigned to the battle fleet. During 
a major operation, and while the 
fleet is still in cruising formation, 
destroyers must screen the great 


dreadnoughts from possible sub- 


marine attack. In the performance 
of this mission they rely chiefly on 
the depth bomb. In the present 
conflict Italian submarines in par- 
ticular have attempted frequently 
to interfere with the British Fleet’s 
movements in the Mediterranean, 
but their successes thus far have 
been out of all proportion to their 
heavy losses. Not a single British 
battleship:has been sunk by Italian 
submarine action, and only one is 
believed to have suffered damage. 

Soon after contact with the 
enemy’s fleet has been established, 
destroyers will be called upon to 
repel hostile torpedo attacks and 
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to lay protective smoke screens. 
They can best accomplish the 
former task by dashing out and 
engaging the attacking flotillas be- 
fore they arrive within effective 
torpedo range. Both sides will dis- 
patch cruisers to support their de- 
stroyers and much hard fighting 
will ensue. The result of this 
secondary action will exercise a 
profound influence on the course 
and outcome of the battle raging 
between the big ships. 


MOKE screens are employed to 

conceal from the enemy some 
intricate maneuver or to protect a 
badly damaged ship. They are in- 
variably resorted to by a fleet 
wishing to withdraw from the ac- 
tion. In the engagement off Punto 
Stilo on July 9, 1940, between the 
Italian and British fleets, the 
former and inferior force suc- 
ceeded in escaping almost certain 
disaster by retiring at full speed 
behind dense curtains of smoke 
emitted by a destroyer flotilla. 

Tactical scouting with other ad- 
vance units of the fleet is yet an- 
other duty which falls to the 
destroyer, for there will never be 
sufficient cruisers to do this work, 
while bad weather or lack of car- 
riers or nearby shore bases may 
preclude the effective use of air- 
craft. During the past two years 
there have been several naval ac- 
tions in which planes were unable 
to participate due to one or more 
of these reasons. 

Of the destroyer’s several duties 
on detached service, anti-sub- 
marine operations are by far the 
most important. These may take 
the form of escorting large convoys 
of merchant vessels, patrolling de- 
fined danger zones, or laying mines 
at the exits of the submarine bases. 
In the first two cases the destroy- 
er’s most effective weapon is the 
depth bomb, although occasions 
may arise in which gunfire, tor- 
pedoes, or ramming tactics can be 
employed. Depth bombs were in- 
vented during the last war and 
proved so successful that they now 
form part of every destroyer’s 
armament. They are either rolled 
overboard from racks at the stern 
or are discharged from a projector 
known as a ‘“Y-gun.”’ Detonation 
at practically any desired depth is 
effected by hydrostatic pressure. 
The explosive force of the 300- 
pound charge of trinitrotoluol— 
TNT—will destroy or seriously 
damage an undersea boat within a 
radius of seventy to one hundred 
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feet. Even if the submarine is not 
sunk or badly damaged, it is prob- 
able that the morale of its crew 
will be so shaken as to necessitate 
an early return to port. Many sub- 
marine crews have testified to the 
demoralizing effect of a barrage of 
depth bombs exploding near their 
Chait: 


De bombings are today far 
more likely to achieve success 
than was the case 25 years ago. 
Their increased effectiveness is due 
in large part to improved methods 
of detecting a submarine’s pres- 
ence and exact whereabouts be- 
neath the surface. In the last war 
the only device for such work was 
the hydrophone, which located the 
undersea craft by picking up the 
sound of its motors. In those days, 
consequently, all that a U-boat 
had to do after attacking an es- 
corted convoy was to rest on the 
bottom with motors quiet. Nowa- 
days, however, the problem con- 
fronting an Axis submarine com- 
mander is much more difficult, for 
in the years between the last war 
and the present one the British 
invented a truly marvelous sub- 
marine detector. Popularly known 
as the “Asdic’’ (after the Anti- 
Submarine Detection Investigation 
Committee), it can locate a sub- 
marine lying on the bottom almost 
as readily as it can one which is 
under way. The ‘Asdic’s” very 
existence was among the Royal 
Navy’s most closely guarded 


secrets prior to the outbreak of 
war, and the Germans did not dis- 
cover how it functioned until after 
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the fall of France, when 
they examined a number 
of French destroyers. 

In the present conflict 
the Axis navies have lost 
avery considerable num- 
ber of submarines. It is 
impossible to state the 
precise extent of their 
losses, but about one 
hundred German Unter- 
seeboote and nearly half 
that number of Italian 
sommergibili are believed 
to have been destroyed. 
The majority of these 
boats were sunk by depth 
charge attack, while 
mines and aerial bomb- 
ing accounted for most of 
the others. Axis destroy- 
ers, mines, and planes 
have taken, of course, 
their own toll of British and allied 
undersea boats. During the first 
two years of war the Royal Navy 
alone lost 29 submarines by enemy 
action. While the exact fate of 
most of them remains unknown, it 
is safe to assume that fully half 
were sent to the bottom by depth 
charges. Several, however, were 
sunk by ramming. Such tactics, 
incidentally, often result in con- 
siderable damage to the destroyer’s 
bow—sufficient in most cases to 
put her out of service for several 
weeks. 

Minesweeping is a very impor- 
tant and extremely dangerous task 
which destroyers are sometimes 
called upon to perform. They 
should not be employed in this 


work, however, except in emer-- 


Note airplane carrier in distance 
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gency, for they are too valuable 
and needlessly large and fast. 
Smaller, less costly craft, either 
specially built or converted, can 
discharge this duty in an equally 
efficient manner. 


OMMERCE raiding is yet another 

mission which destroyers can 
carry out. Prior to the outbreak 
of the current war, this work had 
been entrusted almost exclusively 
to cruisers. Britain’s perennial 
shortage of cruisers has obliged 
her, however, to dispatch destroy- 
ers to assist in the capture or de- 
struction of those enemy merchant 
vessels which from time to time 
slip out of neutral ports in an effort 
either to supply some raiding war- 
ship on the high seas or to run the 
blockade and return home. This 
task the fragile destroyers of 1914 
were incapable of performing, but 
the modern ones, with their wide 
radii of action and splendid sea- 
keeping qualities, have had little 
or no difficulty in carrying out 
such assignments. 

That destroyers are constantly 
being employed on service of the 
most hazardous nature is evidenced 
by the great number which have 
been sunk during the past two 
years. Excluding small units of 
less than 1000 tons displacement, 
over 100 destroyers have fought 
their last action. Numerically, 
Britain heads the list with some 
50 lost, while Germany and Italy 
have suffered even more heavily 
in proportion to the size of their 
navies. (At the time of writing it 
is still too early to give accurate 
and official data on losses in the 
“Battle of the Pacific.” ) 

Britain’s losses represent about 
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30 percent of her destroyer forces 
available in September, 1939. 
Since then she has strengthened 
her navy by at least 80 destroyers, 
including the 50 acquired from 
us. Thus Britain’s present-day 
strength comprises over 200 de- 
stroyers. This number is far from 
adequate, however, for Germany 
now has in service many more 
U-boats than was the case two 
years ago. At that time some 70 
Nazi submarines were ready for 
sea, while today probably twice 
that number are operating against 
Britain’s vital sea communications. 
Moreover, Germany is _ building 
U-boats at a furious pace: our 
Navy Department estimates that 
she is rushing work on nearly 200. 
The collapse of France and Italy’s 
entry into the war have also done 
much to increase the Royal Navy’s 


A division destroyers ‘in tactical exercises 


difficulties, for the French pos- 
sessed about 70 destroyers and tor- 
pedo boats, while the Italians 
added more than 100 submarines 
to the enemy’s strength. 

The coming months will doubt- 
less witness much bitter naval 
fighting as the ‘Battles of the At- 
lantic and Pacific” rage between 
German, Italian, and Japanese 
undersea craft on the one hand and 
the anti-submarine forces of the 
United States and her allies on the 
other. In this life and death 
struggle the destroyer will as- 
suredly share many of the honors. 
Perhaps some new missions will be 
discovered for it, though what they 
might be defy the imagination, as 
already it is capable of such varied 
service. Well, indeed, has the de- 
stroyer earned the _ sobriquet: 
“Maid-of-all-work.” 


Inch by Inch, Tooth by Gear 


Army Officers Receive Technical Training 


in Motor Vehicle Operation and Up-Keep 


Fi Second Lieutenant to Lieu- 
tenant Colonel, officers of the 
streamlined, motorized divisions of 
our fast growing Army are attend- 
ing each week in Detroit a school 
conducted by Chrysler Corporation 
in advanced technical training in 
the operation and maintenance of 
the thousands of speedy, sturdy 
motor vehicles in which our pres- 
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ent-day fighting forces ride in- 
stead of march in maneuvers and 
in cantonment routine at speeds up 
to 50 miles an hour. 

Each Monday morning at 8 
o’clock sharp, officers from the 
Army posts scattered across the 
country assemble in the Army 
School class room. During the first 
half-hour they are registered and 
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given their schedule of intensive 
training for the week. 

Actual school work _ starts 
promptly at 8:30. The men are 
divided into four groups, each un- 
der the supervision of a trained 
instructor, an experienced, quali- 
fied, automotive service specialist. 
Two full hours are devoted to the 
subject of wheel alignment. Each 
officer is instructed and given ac- 
tual practice in the mechanics of 
caster and camber of front wheels. 
They learn the meaning and im- 
portance of proper wheel align- 
ment—the effects of misalignment. 
Each man is given an opportunity 
to check the wheels with special 
gages. They discuss causes and 
effects informally but thoroughly. 

From 10:30 to 12:00 o’clock each 
group probes the intricacies of an 
Army truck’s electrical system—its 
nerve structure. They “dissect” 
the generator, examine its insides. 
check the wiring, the condenser, 
distributor, and all the elements 
that are a part of or affect the 
electrical apparatus. 

Lunch period is from 12:00 to 
1:15 p.m. Shop work continues 
from 1:15 to 4:00 o’clock. The men 
disassemble and reassemble brake 
mechanisms, make brake adjust- 
ments, bleed the lines of the hy- 
draulic brake system. They dis- 
cuss the common and uncommon 
causes of brake trouble, excessive 
wear and other complaints. 

From 4:00 to 4:30 P.M. they re- 
turn to the class room for a ques- 
tion-and-answer period to clear up 
any misunderstanding or details 
that might not be clear in the mind 
of any man regarding the subjects 
covered during the first day of the 
school. 

On each succeeding day the 
hours for discussion in the class 
room and shop work at the benches 
are about the same, but during each 
period a different subject is taken 
up. At the end of the week, when 
the officers depart for the return 
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trip to their respective Army posts, 
they have gone over, inch by inch 
and tooth by gear, the vital 
mechanical parts of the Dodge 
Army trucks that are being turned 
out by the thousands in various 
types for Army use. 

From beginning to end in all 
instructions, in all theory, in shop 
work, and in discussions, preven- 
tive rather than corrective main- 
tenance is stressed with all possible 
emphasis. “A stitch in time” is 
what keeps the Army rolling. The 
men and the weapons and the sup- 
plies of a modern, fast-moving 
Army can’t stop and wait for a 
truck, to be repaired. When a ve- 
hicle fails and can’t keep going, it 
is simply left by the wayside and 
the Army rolls on. 


HE Officers are taught to become 

familiar with the sound of en- 
gines, transmissions, differentials, 
generators, and various other mov- 
ing parts so they can detect the 
noises that are apt to mean trouble. 
Impending trouble detected by the 
sound of a vital unit usually can 
be corrected before serious damage 
results, thus preventing failure or 
delay. 

A highlight of the training 
course is the “scrambling” of an 
engine. The timing gears, carbu- 
retor, electrical apparatus, and all 
possible units and attachments are 
purposely thrown completely “out 
of kilter.” Each man takes his 
turn “unscrambling” the mess, 
putting each part back in proper 
adjustment and working condition. 
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Practical training in driving 
Army trucks in rough going on a 
specially constructed testing 
ground adjoining the Dodge truck 
plant near Detroit forms the spec- 
tacular and exciting part of the 
training course. Each Wednesday 
afternoon is devoted to a driving 
field day for the Army men. The 
officers take turns driving the 
reconnaissance cars, command cars, 
weapon carriers, troop transports, 
cargo transports, and ambulances 
over precipitous grades of 60 per- 
cent and more, through a veritable 
mud-wallow in which the wheels 
of the trucks drop practically out 
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of sight, over rutted fields and 
bogs, and through second-growth 
brush. 

Each Friday afternoon the offi- 
cers are taken on a tour of the 
corporation’s engineering labora- 
tories, where they see how the im- 
portant parts of the motor vehicles 
are tested in a thousand ways to 
duplicate days, weeks, months, and 
years of stress and strain. 


SMOKELESS POWDER 


Chopped-Up Cotton 
Speeds Production 


Gerron linters, the fuzzy threads 
left clinging to cottonseed hulls 
after ginning, has always been the 
best material for use in the prepa- 
ration of smokeless powder. Pres- 
ent-day demands for powder pro- 
duction, however, have long since 
consumed the available supply of 
linters. Other cotton fibers are too 
long to use in powder production 
since they tend to “spin” or “‘rope”’ 
in the nitrating machinery and 
clog the works. 

Now, however, long cotton fibers 
can be reduced to an approxima- 
tion of the length of linters by new 
machines invented by United 
States Department of Agriculture 
engineers. The long cotton fibers 
are first reduced to medium lengths 
which in turn are sent through a 
second machine where the fibers 
are chopped into the equivalent of 
linters. 
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Shutters and Cutters 


High-Speed Motion-Picture Photography Used 


in Study of Machine-Tool Cutting Edges 


B. L. McKENZIE 


Hee photography, famous 
for its trick shots of golf 
strokes, tennis strokes, and the 
like, may soon become equally 
famous for its value to industry 
as an aid in determining how to 
bring closer to perfection the de- 
sign and the performance of mill- 
ing cutters, lathes, planers, and 
many other similar machine tools. 
Such is the conclusion to be drawn 
from an experimental 
series of photographs 
made by this method in 
the course of the past 
year. 

Until a short time ago, 
very little was definitely 
known about the action 
that takes place at the 
cutting edges of machine 
tools. It was known, for 
example, that chips cut 
from certain materials 
break off and are thrown 
clear of the cut, whereas 
in other cases the chip is 
removed in a continuous 
curled strip; that a cer- 
tain amount of distortion 
takes place in the mate- 
rial cut away; that abra- 
sive action on the tool 
occurs during cutting; 
that in dry cutting there 
is a tendency toward a 
welding action between the chip 
and the tool face; and that a cer- 
tain amount of chatter in the ma- 
chine is present at times. 

But because the action of ma- 
chine tools is far too fast to be seen 
and studied by the naked eye, it 
was formerly impossible to deter- 
mine exactly what does take place 
at the cutting edge. In an effort to 
gain knowledge on this subject, the 
General Electric Company devel- 
oped the necessary lighting equip- 
ment to make—and then made— 
the series of high-speed machine 
tool photographs. 

In the high-speed camera adapt- 
ed to the purpose, an Eastman 
Kodak type II, exposures are con- 
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trolled by a shutter, and images 
are moved with the continuously 
moving film by means of a revolv- 
ing prism, which is used in addi- 
tion to the objective lens. 

Using 16mm film, and operating 
at a speed of 1000 frames per sec- 
ond, 100-foot spools were exposed 
in four seconds, the footage ex- 
posed in one second requiring one 
minute to view when projected at 
normal speed. Built into the cam- 
era was a delicate pair of timing 
dials which, controlled by a 200- 





chine tools, to study action at the cutting edges 


cycle tuning fork, indicated re- 
spectively seconds and thousandths 
of asecond, and were photographed 
on the right-hand edge of each 
frame, rendering an accurate ac- 
count of the amount of movement 
taking place in a given amount of 
time. 

Principal problem in making 
the high-speed pictures was that 
of sufficient light. Since the largest 
practical lens aperture that could 
be used was about f/2 and the 
exposure time approximately 
1/4000th of a second, a light ap- 
proximately five times the strength 
of sunlight was required to pro- 
duce a clear image on the 
negative. 
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Work on the series of pictures 
was done at night and during 
weekends to avoid vibration from 
neighboring machines. Two high- 
power lamps were trained directly 
on the area being photographed, 
one lamp being placed at each side 
of the camera to eliminate confus- 
ing shadows. Since action in these 
cases was localized in a very small 
area, it was possible to place the 
camera close enough to the work 
to make pictures of areas one-inch 
square and %4-inch square, there- 
by permitting movement measure- 
ments to within a few thousandths 
of an inch to be made, on exami- 
nation of the finished pictures, 
with a fair degree of accuracy. 

The workpieces from which 
chips were cut were marked in 
squares 1/32 of an inch on a side, 
to facilitate study of the material 
both during the cutting process and 
afterwards, and to permit identi- 
fication of the metal in chips with 
regard to previous loca- 
tion in the block of ma- 
terial. 


OOLS studied in the 

photographic series 
were milling cutters and 
planers, used without 
coolant, an effort being 
made at all times to sim- 
ulate normal operating 
conditions. — normal op- 
erating speeds and feeds. 
A narrow workpiece was 
selected for cutting, in 
order that all of the sep- 
aration of the chip from 
the block would take 
place at one cutting sur- 
face. Thus the action ob- 
served at the side of the 
workpiece was the same 
as that taking place 
throughout the width of 
the cut, and in addition 
— since chip action was in a verti- 
cal plane—an unobstructed view 
of the work by the camera lens 
was possible. 

In photographing conventional 
milling, materials cut were SAE 
1020 steel, of Brinell hardness 
160; yellow brass, Brinell hardness 
130; and cast iron; Brinell hardness 
170. Standard milling cutters were 
used, at a speed of 37 surface feet 
per minute, taking a 3/16-inch 
cut, with a table feed of 30 inches 
per minute. In photographing 
climb milling, materials cut were 
SAE 1020 steel and ascoloy. Cut- 
ting speed for the climb milling 
process was 42 surface feet per 
minute, with a seven-inch per 
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minute table feed, the cut 
taken being the same as in 
the conventional milling. 
photographs — 3/16 of an 
inch. Various types. of 
standard cutters were used 
for these operations. 


oR the purpose of further 

study, special cutters were 
then ground, and photo- 
graphed at work. The first 
of these, designed to show 
the difference in cutting 
action between sharp and 
dull teeth, was ground with 
10 teeth sharp and 10 teeth 
dull. The second was ground 
with two teeth of zero rake 
angle, followed by two of 
5-degree negative rake, two 
of 10-degree negative, and 
two of 15 degrees, the re- 
maining teeth being ground with 
5, 10, and 15-degree positive rake 
angles. 

In the planing operations photo- 
graphed, several different mate- 
rials were cut, with forged 
high-speed steel tools, one inch by 
1% inch by eight inches long. 
18-4-1 high-speed steel tools were 
used to cut steel, yellow brass, and 
cast iron, operating at 37 surface 
feet per minute, the depth of cut 
being .040 inches; these tools were 
further photographed cutting, at 
60 surface feet per minute, two 
pieces of steel of different hard- 
nesses, which were clamped end to 
end on the planer so that one cut 
followed the other. Carboloy tools 
were then photographed in use on 
the planer, cutting these same two 
materials at 160 surface feet per 
minute. 

With the aid of the 1/32-inch 
horizontal and _ vertical lines 
marked on the workpieces photo- 
graphed, plus the camera’s built- 
in timing dials, it was possible to 
plot true time-distance graphs for 
the alternate forward motion and 
retarding of the teeth of a cutting 
tool in action. This was done by 
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The three high-speed photographs above show 
a milling cutter cutting cast iron. The character- 
istic segmental chip of cast iron is evident. In 
picture at right, chip has been detached from 
work. Note 1/32-inch cross markings on work- 
piece. Photograph below shows planer cutting 
brass. Distortion of work is shown by the cross 
indices for study 


which serve as 





projecting the developed pictures, 
one at a time, on paper marked off 
in large squares, moving the pro- 
jection machine until the small 
squares in the pictures were super- 
imposed on the large squares on 


the paper. Thus graphs could be 
drawn to scale, the sides of the 
large squares corresponding to the 
1/32-inch sides of the squares 
marked on the workpieces. 

From these time-distance graphs 
—together with viewing of the 
film projected as a motion picture, 
and study by photomicrography of 
the structure of the chips and the 
completed machined pieces — have 
been learned facts that may be of 
inestimable value in the construct- 
ing of future machine tools; in the 
designing of the “‘machine” and 
the grinding of the “tool.” 

Through the use of high-speed 
photography, for example, can be 
determined the maximum speed at 
which a given machine tool can be 
operated without danger of er- 
ratic operation, caused by inertia 
of material being cut or too great 
deflection of cutting teeth — with- 
out danger of distorting the mate- 
rial being cut to such an extent as 
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to render the material un- 

suited for the application in 

which it will be used. 
Photographs have shown, 


among other things, that 
material ahead of the tool 
is distorted in the direction 
of the tool’s movement, 
causing distortion not only 
of the chips cut away, but 
of material below the line 
of the cut. They have shown 
that compression on and 
consequent deflection of a 
tooth, as it builds up power 
to begin the cut, is much 
greater at the beginning of 
the cut taken than when the 
end of the cut is neared, due 
to the larger amount of ma- 
terial ahead of the tool in 
the beginning. They have 
shown that the speed of the 
tool is directly related to such 
compression and deflection. 


ie speed without danger 
of deterioration, due to heat- 
ing, of the tool’s cutting edge can 
also be determined. Perhaps most 
important of all, where speed is 
concerned, is the fact that the 
maximum speed possible with 
minimum regrinding of tools can 
be accurately fixed, resulting in 
the highest possible efficiency of a 
given tool; that is, the highest pos- 
sible number of cubic inches of 
material removed, the greatest 
number of finished pieces turned 
out, in the least possible time, with 
the minimum number of tools. 

Causes of chatter —that is, the 
wind-up in the arbor when heavy 
deflection occurs, and the irregular 
feeding of tables —can be studied, 
and in many cases might be reme- 
died by improving smoothness of 
feed and by operating at slightly 
lower speeds, thus reducing vibra- 
tion and lengthening the life of the 
machine as a whole. 

The most efficient rake and 
clearance angles to provide the 
largest amount of material cut 
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away at the greatest speeds may 
be determined. By improving rake 
and clearance angles, not only 
might it be possible to produce a 
more accurate machined surface, 
with less. slipping and’ greater 
smoothness of action; it might also 
be possible to control the action of 
the chip, with the purpose of les- 
sening its abrasive or ‘‘cratering”’ 
action on the face of the tool, thus 
lengthening tool life. 

It can be learned, through pho- 
tographing teeth of different de- 
grees of sharpness, the length of 
time the tool can be efficiently used 
before regrinding, as well as just 
which coolant is most effective, on 
a given type of cut in a given ma- 
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terial, in reducing abrasive and 
welding action between chip and 
tool face and in reducing the built- 
up edge of material which accu- 
mulates on the cutting edges of 
the tool and appreciably slows up 
its action. 

With the information gained 
through studies made by means of 
high-speed photography, when 
such studies have been made in 
sufficient number, it is believed 
that changes can be made in the 
designs of various types of ma- 
chine tools which will make it pos- 
sible to obtain from these tools 
maximum efficiency and the speed 
so vital, during these times, to 
American industry. 


Glass Blocks Bend Light 


Daylight Conservation Achieved by Refraction 


of Incoming Light to Ceilings and Sidewalls 


T= current national emergency 
and its speeding up of industry 
has caused a drain on the nation’s 
power resources, especially in the 
east and southeast. Hence lighting 
engineers, in an effort to conserve 
as much daylight as possible, have 





been experimenting with different 
means of providing maximum use- 
ful daylight for interior illumi- 
nation of office buildings and 
industrial plants. The most suc- 
cessful test reported to date in- 
volved panels of Insulux glass 








Ne 


: 





blocks, which, used in place of 
windows, provided more usable 
daylight, more evenly distributed. 

These blocks, which incorporate 
interior prismatic sections, serve to 
bend or redirect light rays, so that 
instead of falling in a direct line 
downward toward the ordinarily 
dark floor, the rays are turned up- 
ward toward the ceiling and upper 
walls. These surfaces, in turn, re- 
flect the light down and toward the 
interior. This system of daylight- 
ing was developed by the Insulux 
Division of the Owens-Illinois 
Glass Company. It is claimed that 
no system of louvers, reflectors, or 
baffles now in use equals it for all- 
around efficient use of daylight 
indoors. 


Te engineers working on the 
lighting tests used an ordinary 
room with dimensions of 23 by 25 
feet with a single unglazed opening 
in an exterior wall. Immediately 
after pictures were made of the 
room in that condition a panel of 
Insulux glass blocks was installed 
in the opening and other photos 
taken. All of the photos were 
made with the same camera on the 
same film, under brilliant sunlight 
conditions, with identical expos- 
ures. Prints were given the same 
exposure by the printer and were 
not retouched. 

The results were striking. The 
pictures taken of the room with 
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Left: Light from unglazed opening compared with (right) light through new glass block 
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Section of glass block, showing how light rays are refracted 


the unglazed opening show a poor 
and inadequate diffusion of light, 
the dark floor having absorbed 
much of the direct light which 
streamed in through the opening. 
When the glass-block panel was 
’ installed, the light striking the 
outside of the panel was redirected 
upward toward the ceiling and 
diffused deep into the interior due 
to the prismatic design of the 
blocks. Instead of falling, then, on 
the dark, highly light-absorptive 
floor, most of the light was directed 
at the upper half of the room. 
These surfaces reflected it down- 
ward to the working levels. 

The fact that the prismatic 
blocks are translucent insures 
complete privacy at all times, an 
essential to many defense plants. 
Besides redirecting daylight effi- 
ciently, they serve as insulation 
against all types of weather; be- 
cause of their insulating qualities 
they retain within the structure 
much of the cooling temperatures 
achieved with air-conditioning 
units. 


SAFE AT WORK 


Better Lighting Reduces 
Industrial Hazards 


Arica 6,000,000 men and 
women industrial workers handling 
complicated machinery and en- 
trusted with the task of producing 
the nation’s weapons for defense 
at an accelerated tempo, are safer 
from injury at work than at home 
or in automobiles. 

This is true primarily because of 
the development by research of 
new light sources such as fluores- 
cent and mercury vapor lamps now 
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widely used in factories, according 
to Oscar P. Cleaver, well-known 
Westinghouse lighting engineer. 
United States defense industries, 
says Mr. Cleaver, now use two to 
five times more light than ever be- 
fore over workbenches and pro- 
duction aisles to speed output and 
minimize possibilities of accidents 
involving workers. 

“Industrial leaders realize,’ he 
declared, ‘“‘that more light flooding 
work areas increases efficiency and 
cuts down injuries at a time when 
production must not be disturbed. 
We cannot afford to lose workers. 
While we can replace machines, we 
cannot easily replace highly skilled 
employees.” 

Latest available statistics com- 
piled by the National Safety Coun- 
cil, Mr. Cleaver disclosed, report 
that more than twice as many fatal 
accidents occur in motor vehicles 
as in occupational pursuits, and 
approximately twice as many oc- 
cur in homes as in industry. 

“In recent years,” he said, “sur- 
veys show that light in factories 


-throughout the nation has been 


rated at an average of about 10 
footcandles, as compared with ideal 
light in the shade of a tree of ap- 
proximately 1000 footcandles. 

“Under these conditions, statis- 
tics reveal that about 140,000 in- 
juries could be expected among 
6,000,000 workers in a year. Of 
this number, one out of four, or 
35,000 of the anticipated injuries 
would result in permanent loss of 
vision.” 

This situation is changing for the 
better, the engineer said. In many 
defense plants, lighting intensities 
are now often maintained at aver- 
ages varying from 30 to 50 foot- 
candles. For close work as many 
as 100 footcandles are supplied the 
worker. 

“Until research laboratories suc- 
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cessfully developed fluorescent and 
mercury vapor lamps,” Mr. Clea- 
ver explained, ‘it had not been 
practical nor possible to raise light- 
ing levels in industry. The fluor- 
escent lamp, however, is cool, is 
approximately twice as efficient as 
an incandescent, supplies glareless 
light, and is economical to operate 
when burned long periods of time. 
Mercury vapor lamps have also be- 
come an important source for an 
abundance of light under certain 
conditions.” 

More than 10,000,000 fluorescent 
lamps were in use in this country 
early in 1941; during that year 
the lighting industry estimates 
that an additional 20,000,000 were 
put into service. 


LIGHT: Approximately 156,000 fluo- 

rescent lamps are being used in the 
world’s largest installation of these 
tubular light sources. They are being 
placed in the $47,000,000 Ford bomber 
plant near Ypsilanti. 


TWO LAYERS 
Of Plated Metals to 


Replace Galvanizing 


D RASTIC curtailment in the metal- 
coating industry has stimulated 
interest in the new Corronizing 
process, which is claimed to reduce 
by 50 to over 90 percent the neces- 
sary tonnages of zinc and tin used 
for galvanizing and tinning fer- 
rous and non-ferrous metals. 
Corronized coatings, already in 
use by several licensed manufac- 
turers for various sheet, strip, and 
wire products, consist of several 
exceptionally thin layers of metal 
and alloys, having unusual corro- 
sion-resistant properties. The coat- 
ings are formed by electroplating 
a thin layer of nickel on the base 
metal, followed by a layer of 
either zinc or tin much thinner 
than ordinarily used for equiva- 
lent galvanized or tinned coatings. 
Conventional electroplating equip- 
ment and standard plating solu- 
tions can be utilized with only 
minor changes, the novel features 
of the process arising from the 
technique of application and sub- 
sequent treatment. After the two 
metallic layers have been plated 
on, the coating is baked at a fairly 
high temperature (500 to 750 de- 
grees, Fahrenheit) for up to one 
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hour, during which time the two 
metals mutually diffuse to form 
new layers of alloys of different 
composition. The resultant coating 
not only is highly resistant to cor- 
rosion in salt spray, humidity, and 
normal atmosphere tests, but it is 
reported that it can be twisted, 
bent, molded, soldered, and even 
welded satisfactorily. 

Applications of Corronizing now 
in production by several manufac- 
turers include insecticide spray 
tanks, wire screening, copper oven 
thermostats, and outboard motor 
parts, while tests have been made 
on other products such as welded 
wire fences, pump rods, oil cans, 
springs of surgical appliances, 
metal stampings, and formed parts. 

A main present disadvantage of 
Corronizing is its use of nickel, 
even though only a small quantity 
of nickel is required to save much 
larger amounts of zinc or tin. 

While atmospheric exposure 
tests are not yet completed, pre- 
liminary indications are that the 
superiority predicted by accelerat- 
ed tests will be fulfilled in actual 
use. It is further claimed that the 
coating has some tendency to self- 
heal when failure occurs, thus 
slowing up complete deterioration, 
while ordinary galvanized coatings 
fail after part of the coating has 
been corroded away. 

Because of the reduced quanti- 
ties of metals necessary for a given 
quality of protection, Corronized 
coatings are now said to compete 
in cost with hot-dipped and elec- 
troplated zine coats in the lower- 
quality field, though its possibili- 
ties have not been definitely 
established for higher-quality ap- 
plications of various kinds.—The 
Industrial Bulletin of Arthur D. 
Little, Inc. 


ERASERS—Plastic eraser holders on 

pencils, in which one pound of 
plastic replaces about two pounds of 
metal, released an estimated 150,000 
pounds of metal to vital industries 
during 1941. 


GUNGA DIN 


Now Plays His Role 
in Modern Industry 


For dispensing water in a sanitary 
manner, on defense construction 
jobs and in factories, a new mobile 
water tank unit has been devel- 
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oped by Universal Paper Products 
Company. These units eliminate 
the dangerous ‘‘germ-exchange” 
bucket and dipper method of dis- 
pensing water—a method which is 
actually prohibited in all but three 
states, but which has crept back 
into practice unnoticed, in the 
drive for increased defense pro- 
duction. 

In tests it was found that the 
new water tanks are definite time- 
Where workers were 


Savers. 





Industry’s Gunga Din 


spending from 5 to 10 minutes go- 
ing to and returning from station- 
ary drinking-water dispensers, 
these mobile units eliminate the 
valuable waste time. 

Tanks are made in two models. 
One can be carried on the back, 
and the other at the carrier’s side. 
Both are made from lightweight 
metals and have adjustable shoul- 
der straps, a paper cup dispenser, 
and standard faucet. A large mouth 
allows quick filling and easy clean- 
ing. Both models can be had with 
a sturdy canvas jacket that has a 
hair-felt lining which serves as 
both insulation against hot and 
cold, and as a padding for the car- 
rier’s comfort. 


MORE WORK 


From Existing Tools to 


Increase Production 


I. A Single airplane engine there 
are often 900 different parts; 
counting duplicate parts, a total of 
more than 8000 pieces of metal. 
And with the exception of the 
rocker arms, every fraction of 
every square inch of these pieces 
must be machined. In producing a 
single 75mm shell and fuse there 
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are more than 100 separate ma- 
chine operations. There are 3390 
separate machine operations on 
the parts of a .50-caliber machine 
gun. Production of an aircraft en- 
gine may involve as high as 45,000 
separate operations on machine 
tools. 

These illustrations are typical of 
the defense program as a whole. 
The volume of machine tool work 
in defense industries is enormous. 
Expanding machine too] output is 
a very different proposition from 
expanding output of a single ar- 
ticle, such as a lawn mower. 

In size, machine tools range all 
the way from that of a sewing ma- 
chine to that of a two-story house. 
In cost, they range from less than 
$50 to over $50,000. Machine tools 
must be designed to do the par- 
ticular job for which they are to be 
used. 

Therefore the machine tool in- 
dustry could not use the principles 
of mass production. Machine tools, 
on the whole, have to be built to 
order, and this takes time. 

If every machine tool operator 
of this country would step up his 
output by 10 percent, the result in 
increased performance would be 
the equivalent of a whole year’s 
production of new machine tools. 

Of course, we can attack the 
situation from a more wasteful 
point of view. We can build dozens 
of new plants, train thousands of 
new men, sub-contract more ex- 
tensively. But all this takes more 
money, and what is still more im- 
portant, it takes more time. Cer- 
tainly it would seem vital at this 
particular juncture to make an 
“all-out” effort to get maximum 
productivity out of existing ma- 
chine tools. With that behind us, 
we would then be in a position to 
know concretely how many more 
machine tools, how many more 
new plants, and how many more 
new men would really be required. 
—Charles J. Stillwell, president of 
the Warner & Swasey Company, 
in The Clevelander. 


HARDENED STEEL 


New Process Recalls Fame 


of Damascus Blades 


A NEW method of hardening the 
surface of steel by the use of syn- 
thetic urea was described recently 
by Ray P. Dunn, research metal- 
lurgist of the Electro Manganese 
Corporation; W. B. F. Mackay, fly- 
ing officer, Royal Canadian Air 
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Fotce; and Prof. Ralph L. Dowdell, 
professor of metallography, Uni- 
versity of Minnesota. 

The use of synthetic urea as a 
source of nitrogen in the “nitrid- 
ing” of steel was investigated be- 
cause it is cheap, easy to handle, 
can be obtained in commercially 
pure crystals, and gives off am- 
monia gas, a compound of nitrogen 
and hydrogen, when heated to 270 
degrees, Fahrenheit. 

This process brings to mind the 
famous Damascus blade of medie- 
val times, which is said to have 
been surface-hardened by the use 
of camel’s dung. If so, these early 
artificers were unwittingly apply- 
ing a crude form of the modern 
process of nitriding steel. 

The present investigators tested 
their process on small specimens 
of three types of steel, using dif- 
ferent furnace temperatures to as- 
certain the best conditions. Hard- 
ness tests on the nitrided specimens 
showed that high commercial 
hardness can be obtained with the 
urea method and the conclusion 
was drawn that the method has 
distinct commercial possibilities. 


REFLECTORS: Silvered glass reflec- 

tors are being used to replace 
highly polished aluminum reflectors 
in the pendent type street light 
manufactured by one large electric 
company. 


RESEARCH MILLIONS 
New Record Set 


For Expenditures 


~ 

Beevenc their own records for 
spending millions to develop new 
American-made products, manu- 
facturing industries throughout the 
country invested $117,490,000 into 
research during 1941 for Ameri- 
ca’s future. 

Contrary to the wide belief that 
big companies do all the research 
work, little and medium-sized 
companies spend relatively as 
much as big companies on experi- 
ments and tests and inventing, 
Robert I. Lund, chairman of the 
National Association of Manufac- 
turers’ committee on patents and 
research, reports as the result of a 
study of 1008 firms, conducted by 
Dr. Karl T. Compton, president of 
the Massachusetts Institute of 
Technology. 

Only 8 percent of the companies 
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reporting research outlay said that 
they are spending less than in 
1940, while 43 percent said they 
are spending the same as in 1940, 
and 49 percent are spending more. 
Companies with research programs 
averaged more than $116,000 per 
company last year. 

“Here is tangible evidence of in- 
dustry’s faith in America’s future,”’ 
declared Mr. Lund. ‘In industrial 
research lies the great hope for re- 
employment, for productive appli- 
cation of savings, and for the bene- 
ficial utilization of war production 
plants.”—Science Service. 


DRAFTING BOARD 
Cranks Up and Down, 


Provides Comfort 


A. ENGINEERING drafting board 
which cranks up and down is a 
new development of the engineer- 
ing department of The Glenn L. 
Martin Company. Taking a load 
off the feet and stomachs of the 
men who have spent most of their 
lives standing or leaning over 
tables, the new board now seats 
them comfortably in swivel chairs. 

When not being used, the board 
lies flat on its desk-top. The drafts- 





Less clean-up time required 


man, seated in his chair, twirls a 
small window-type crank which 
raises the board to the desired 
level. Then, by means of a hori- 
zontal bar, beneath the edge of 
the board, he adjusts it to the 
proper angle. The board is kept in 
firm position by a “dog,” controlled 
by the bar, which drops into a 
notched locking sector. These 
tables are set in parallel rows so 
that the draftsman uses his own 
adjustable table for drawing and 
with but a half-turn of his chair 
has immediate use of the desk half 
of the combination table behind 
him. 

Draftsmen, who for many years 
endured the strain of being on their 
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feet all day at the old tables, like 
the new invention and contend 
that they accomplish a consider- 
ably greater amount of work and 
with noticeably less fatigue at the 
end of a long day. 

Another advantage of this tilted 
drawing surface is the greatly 
diminished amount of soiling due 
to perspiration and the rubbing in 
of pencil dust, as the draftsman 
stretches and reaches across his 
work. This initself is quite a time- 
saving factor as finished work re- 
quires less cleaning-up. 


NAILS—Five tons of nails—100 kegs 

weighing 100 pounds each—are 
used every day at the Windsor plant 
of the Ford Motor Company of Can- 
ada in crating military vehicles for 
shipment to the British armies over- 
seas. 


REFRIGERATION 


Has Many Uses, 


Even in Defense 


0. COURSE refrigeration will keep 
vegetables and meats from spoiling 
and occasionally give you the shiv- 
ers when you enter a really air 
conditioned room on a hot day. But 
what about these less usual cases. 
Iced cookies are kept firm, do not 
stick together. Coffee is kept fresh. 
Bread and pastry are kept from 
molding. Sugar and salt kept in 
the refrigerator do not get lumpy. 
Cigars are kept in good condition. 
Cosmetics do not get soft and oily. 
Medicinals such as cod-liver.oil and 
mineral oil if well chilled show a 
reduction of odor and taste inten- 
sity and are more palatable. Even 
a young lady reports that her an- 
gora sweater does not rub off on 
her boy-friend if put in the refrig- 
erator for a couple of hours before 
wearing. 

Refrigeration even has its place 
in the defense program, and not 
only to chill soft drinks and pro- 
vide ice cubes for more authorita- 
tive beverages. Mercury fulminate 
is the detonator which sets off the 
charge of powder ina cartridge and 
of other explosives in shells. As 
one may imagine from that use it 
explodes pretty readily and isn’t 
manufactured in the center of any 
of our large cities. 

An explosion is a chemical reac- 
tion, therefore is slowed down 
with decrease in temperature, gen- 
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erally lessened in rate by one-half 
for every decline in temperature 
of 10 degrees, Centigrade. So mer- 
cury fulminate is stored in refrig- 
erators until ready to be used, as a 
means of increasing safety in 
handling it.The Chemical Digest. 


LEAD LUBRICANT 


Combined In A 
Rubber Gasket 
ae lubricating qualities of lead 


are serving a useful purpose in a 
new type of swing joint for low- 





LUBRICATED 
SEALING RUBBER 





———- 






Powdered lead in rubber gasket 


pressure steam lines developed by 
the Patterson-Ballagh Corpora- 
tion. The secret of the efficiency of 
the joint lies in a rubber gasket, 
into which powdered lead is milled 
before the gasket is shaped. 

Because of the lubricating action 
of the lead, it is claimed that the 
new joint turns more freely under 
pressure than other types and that 
the lead lengthens the life of the 
gasket. 

As the cross sectional drawing 
herewith indicates, the lead-rubber 
gasket is specially shaped to insure 
a tight seal and at the same time 
provide flexibility to the joint. 

The swing joint, which handles 
steam pressures up to 100 pounds, 
is designed for use on moving ma- 
chines or equipment which are 
connected to stationary steam lines. 
Typical applications are steam 
lines on rubber molding and chem- 
ical equipment. 


AND NOW SHELLS 
A Long Step From 


Automatic Pencils 


Mass production methods, as de- 
voloped by American industry, are 
being effectively applied to the 
manufacture of war materials for 
the national defense program in 
hundreds of factories, large and 
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small. Most of these plants had 
been making articles for peacetime 
consumption. Now they have con- 
verted many of their machines and 
tools for the production of instru- 
ments of war. 

An interesting example is the 
case of Paul Hauton, consulting 
engineer, who gathered a group of 
young engineers, 18 years ago, and 
organized the Scripto Manufactur- 
ing Company in Atlanta, Georgia, 
which today produces from 13 to 
15 million automatic pencils a 
year. These pencils are sold 
throughout the world for ten cents 
or the equivalent. 

When the national defense pro- 
gram got under way, Scripto was 
given an order to make two million 
brass boosters for artillery shells. 
Engineers estimated that by work- 
ing 24 hours a day, 1000 men 
could produce 10,000 boosters a 
week at a cost of from $1.75 to 
$2.50 each. After months of de- 
signing gages, making tools, and 
building machinery, Scripto was 
ready to begin production. With 
just 150 workers Scripto turned 
out tens of thousands of boosters a 
week, and they only cost the Army 
55 to 75 cents each. 


TRUCKS: One out of every twenty 

trucks operating on the highways 
of United States is owned and oper- 
ated by local, state, or federal gov- 
ernment units. 


HIGH GLOSS 


Liquid Plastic Used in 
Printing Process 


A HIGH-GLOSS surface applied over 
any type of printed matter on 
heavy paper or cardboard, and 
which is designed to replace pres- 
ent varnishing and other methods, 
is simply achieved with a machine 
which applies a molten coating of 
plastics either over the printing 
for enhancement or as a protective 
interior coating. 

The plastic material used is re- 
duced to liquid form by heat, there 
being no solvents or liquid carrier 
used. Hardening of the film is ob- 
tained by chilling alone, eliminat- 
ing any drying or racking; the 
piece is finished when it leaves the 
machine. 

The plastic is put into a heated 
tank or reservoir, from which it is 
picked up by an application roll, 
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which in turn is doctored to give 
the proper coverage. A pressure 
roller is adjusted by adjustment 
screws and from this point the 
piece is carried between polishing 
rolls which are adjustable for the 
weight and character of the sheet. 
All heated parts are thermostati- 
cally controlled to operate at vary- 
ing temperatures, depending upon 
the coating material used. 

The chemicals used in the proc- 
ess, developed by Bert C. Miller, 
Inc., are specially formulated ma- 
terials to give the desired charac- 
teristics to the particular job. For 
example, where an extremely high 
gloss is desired, with full flexibility 
at the folds, one material is used; 
should a very high degree of 
greaseproofness be desired, an- 
other material may be used. The 





range of materials is quite wide 
and designed to cover most any 
requirement. 

When box blanks are coated they 
may then go direcily to the gluing 
machine, but special glues for 
holding on waterproof surfaces are 
necessary. 


WELDING 


Experiments Shed Light on 
Effect of Rod Temper 
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Revie of extensive welding 
experiments with rods of nickel, 
Monel, and Inconel, in which the 
nature of the wire was varied from 
the soft, fully annealed to cold 
drawn hard tempered condition, 
proved that the condition of tem- 
per of the core wire had no effect 
on the resulting weld.’ This state- 
ment was made by F. G. Flocke 
and K. M. Spicer, welding techni- 
cians of the International Nickel 
Company, in a paper entitled, “A 
Study of the Effect of Core Wire 
Temper on the Quality of Welds in 
Nickel, Monel, and Inconel,” pre- 
sented before the Annual Meeting 
of the American Welding Society. 
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MOLYBDENUM LOOKS UP 


Sr ceren, nickel, vanadium, chromium, and molyb- 
denum are five elements that hold places of impor- 
tance in the steel industry; they are used in varying 
proportions in steel alloys to produce resulting metals 
that have characteristics which fit a wide variety of 
purposes. Yet of these five elements, molybdenum 
holds a unique advantage over the other four. It is 
the only one of the five that is currently produced in 
sufficiently large quantities in the United States to 
meet present needs. In the case of the other four, 
relatively large quantities must be imported to sup- 
plement our own supplies. And, at the time of writ- 
ing, it appears that at least two of these needed 
alloying metals will be available in even smaller 
quantities than in the recent past; much of our 
chromium comes from the Philippines and of our 
tungsten from China. 

The properties which molybdenum impart to alloy 
steels include an increase in the elastic limit of the 
metal and in resistance to impact and other stresses. 
“Moly,” as the element is frequently called, is also 
used in the manufacture of stainless steels. 

Molybdenum may be used alone in producing high- 
strength steel alloys or in conjunction with one or 
more other alloying metals. Now, in view of the de- 
creasing supplies of some of the other ingredients of 
alloys, and even complete unavailability in some 
cases, it is no matter of wonder that increased atten- 
tion is being given to research directed along the lines 
of finding the best ways of getting the most advan- 
tageous results with this relatively plentiful element. 
It is no secret that these researches are successful in 
many respects and that new uses being found for 
moly will find permanent places in industry. When 
the world returns to normal, and other steel alloying 
elements once more become available, they will find 
moly well up on-top of the pile, doing jobs that they 
used to do and in many cases doing them just as well 
and just as economically or better and cheaper. 


CORK FACES TROUBLE 


Deere continuing endeavors to grow satisfactory 
cork trees in the United States, particularly in south- 
ern California, the supply of commercial cork still 
comes from countries bordering the western Mediter- 
ranean. It is thus obvious that those industries in the 
United States which require cork for any purpose are 
facing a production problem of no small moment. 

Of the 150,000 tons of cork normally consumed 
each year in this country, some 70 percent goes for 
insulation purposes, 16 percent to crown corks and 
gaskets, 8 percent to linoleum, and the remainder to 
life preservers and other cork products including 
solid corks for bottles, according to Barron’s. 

Let’s get some of these uses down on their backs 
and examine them in the light of possible alternate 
materials, thus getting a view of the possible trends 
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which must result if our cork supply is cut off or even 
drastically reduced. 

Insulation: The tiny air cells in cork give the mate- 
rial its outstanding insulation properties. But glass 
wool, rock (mineral) wool, and many wood and other 
vegetable fibers have similar properties and can be 
produced in large quantities. 

Crown corks and gaskets: These two products use 
cork in thin sheet form. Several forms of synthetic 
rubber are possible alternates in these fields, as are 
also other substitutes, all of which have the disad- 
vantage of higher cost, but the advantage of avail- 
ability. Gaskets, used in internal combustion engines, 
stand the best chance of continuing to be made of 
cork as long as any of the material is available. 

Linoleum: Very little cork is used in present-day 
linoleum, except in the heavy-duty types. Advances 
in the linoleum industry have produced many satis- 
factory substitutes long before the exigencies of war 
made them necessary. Thus there is already a foun- 
dation for production of all needed linoleum without 
cork. 

Life preservers: Balsa wood and kapok are logical 
substitutes as long as they can be obtained. Then 
there is the inflatable type, already in wide use, which 
depends on carbon dioxide to furnish flotation. 

Solid corks: Many whiskey, wine, and other liquid 
containers are now being sealed with metal and com- 
position screw caps using inserts similar to those in 
crown caps, placing this problem in the same category 
with crowns, if and when the cork shortage forces all 
bottlers to turn to this type of closure. 

All in all, it does not seem that the cork situation 
is so serious that it cannot be met by ingenuity, al- 
though it will undoubtedly mean serious and expen- 
sive readjustment throughout the industry. 


WHAT ABOUT THE WAR? 


Wren “Industrial Trends” was first inaugurated as 
a feature in Scientific American, its purpose, which 
is still being pursued, was to acquaint readers with 
those phases of the progress of science and industry 
which, because of their partly speculative nature, 
could not always be treated by the straight reporting 
technique which pertains in the rest of the magazine. 

Now we have come to an important crisis in world 
events. At the time of writing, the flames of war have 
scorched American possessions, continental United 
States is rapidly preparing to face possible invasion, 
every effort has been turned toward production of 
those military and naval materials that are essential 
to the protection of our country and the successful 
waging of war against aggression. 

Still the trends of industry remain of outstanding 
importance. Higher production speeds are being 
gained in many lines; new and better methods are 
being developed under the pressure of necessity. And 
out of the lessons that industry is learning are coming 
the trends of peace-time production—new materials, 
improved processes, industries based on products 
heretofore unknown. 

More than ever, then, it is essential to keep an eye 
on the rapidly changing picture of industry if trends 
are to be projected into the future when human 
beings turn from Mars to Mother Earth and once 


more take up their normal lives. 
—The Editors. 
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1000 Times More Abundant in the Stars 
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Le average citizen knows more 
about chemistry than did his 
predecessor 50 years ago — at least 
about the names of things and 
some of their properties. In those 
days chromium was known to 
most folks, if at all, as a constitu- 
ent of certain paints. Now its ap- 
pearance is so familiar that we talk 
of the ‘chromium-plated”’ type of 
architecture. But a little longer 
ago, aluminum was a costly curi- 
osity — now it is even more im- 
portant in defense than in the 
household. | 

A list of all the elements which 
have passed from the unfamiliar 
to the familiar would be fairly 
long. Some of them, like the two 
just mentioned, occur in great 
quantities, and owe their changed 
economic status to the develop- 
ment of practical methods for pro- 
ducing and utilizing them. Others, 
like tungsten, are rare but have 
found important technical applica- 
tions. Should we ask what is the 
rarest element which is now util- 
ized in a manner familiar to every- 
one, the answer must, of course, 
be radium — whose use in lumi- 
nous paint depends on its most dis- 
tinctive property. Next to this 
comes neon, which is unique in 
being commercially valuable solely 
for its spectroscopic properties. 
Like all other gases, it can be set 
shining by a high-tension dis- 
charge; but no other gives off light 
of such esthetic appeal. 

Argon has a spectrum exactly 
like neon in structure — they can 
be matched line for line — but the 
argon lines corresponding to the 
great group of neon lines in the red 
are in the infra-red, or so near it 
that they are hardly visible, so that 
an argon tube shines with a feeble 
purplish light (compounded from 
fainter lines in various parts of the 
visible spectrum) and has no ad- 
vertising value. 

Neon forms 1/55,000 part by 
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volume, or 1/77,000 by weight, of 
the atmosphere, which itself has 
only a millionth part of the weight 
of the whole earth. It was former- 
ly supposed that neon, which does 
not combine chemically, must be 
absent from the body of the earth; 
but Lord Rayleigh, after a very 
careful investigation, found that 
igneous rocks contain, on the aver- 
age, one cubic centimeter of neon 
in 12 tons, or one part in 14 bil- 
lions by weight. 

These are, of course, surface 
rocks. No one knows whether the 
deeper rocky part of the earth 
contains the same proportion. If it 
does, the whole amount of neon 
trapped in the solid body of our 
planet comes out four times that 
present in the atmosphere. On this 
admittedly uncertain basis, it ap- 
pears that neon accounts for only 
about one ten-billionth part by 
weight of the whole earth. 


N THE atmosphere, argon is 520 

times more abundant than neon 
by volume, and very nearly 1000 
times by weight. Rayleigh finds 
about 500 times more argon than 
neon in the rocks. 

Most of the elements which we 
call “rare” are far more abundant 
on earth than neon. In the surface 
rocks (which alone can be ana- 
lyzed), there is one part in ten 
millions of silver and one in 200 
millions of gold or platinum.’ The 
rarest of the “rare earths” are 
more abundant than silver. 

If neon was as rare in the heav- 
ens as on earth, we could not ex- 
pect to find perceptible traces of 
its lines in any spectra — but in 
some cases they are conspicuous. 
Lines of neutral neon — the very 
ones which make neon signs so 
conspicuous — appear in absorp- 
tion in the spectrum of stars like 
Rigel, and lines of ionized neon in 
hotter stars. The gaseous nebulae, 
too, show neon lines in their spec- 
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tra (forbidden lines, as in the case 
of other elements). Some lines of 
argon have been observed, both in 
stars and nebulae, but these are 
fainter, indicating that the relative 
abundance of the two gases is 
reversed. 

From measures of the widths of 
the absorption lines in good stellar 
spectra, the relative abundance of 
the elements which produce them 
can be determined. An attack upon 
this problem was made just before 
the war by Unsold, a first-rate 
German astrophysicist, using spec- 
tra taken for the purpose at the 
McDonald Observatory in Texas. 
The hot star, Tau Scorpii (next to 
Antares on the left), proved espe- 
cially well adapted for this study, 
as its spectrum is full of sharp 
lines. A few copies of the result- 
ing paper have reached America. 
The methods of calculation, some 
of which are new and very ingen- 
ious, need not be described here; 
but the results are of great interest. 


EA of only a few metals were 
observable, but these are among 
the most abundant in the Sun and 
the cooler stars, and afford a con- 
nection with our previous knowl- 
edge. Magnesium and silicon are 
about equally abundant (as in the 
Sun) and ten times more so than 
aluminum. Taking these two as a 
standard, the amount of carbon, by 
weight, is approximately 144, of 
nitrogen 3, of oxygen 10, and of 
neon 15. Neon is the most abun- 
dant element (whether by weight 
or number of atoms) except for 
the lightest of all — the amount of 
hydrogen by weight being 600, 
and of helium 450. 

The enormous abundance of hy- 
drogen has long been known, and! 
that of helium anticipated — 
though these are the first numeri- 
cal data. But the high abundance 
of neon was unexpected. The evi- 
dence in its favor is fully convinc- 
ing, and any surprise at it is only 
one more indication how much our: 
terrestrial experience subcon- 
sciously influences our thinking. 

It will be of great interest to 
test the relative abundance of neon 
and oxygen in other stars which 
show the lines of both, and this: 
will doubtless be done before long. 
But it is highly improbable that 
the conclusion that neon is among: 
the most abundant of all the ele- 
ments after the first two will be 
upset. We need not worry about 
the Sun, for a simple calculation 
shows that, at its low tempera- 
ture, even the strongest neon lines: 
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(being absorbed only by highly 
excited atoms) would not show 
unless it was very much more 
abundant than oxygen. 

But the extreme rarity of neon 
on earth urgently demands some 
explanation. There is at least a 
billion times more oxygen than 
neon on our planet. How could 
such a tremendous difference have 
arisen? 

The answer is not really far to 
seek. The relative proportions of 
the heavier elements, from sodium 
onward, are nearly the same in the 
Earth and the Sun. In several 
cases, when previous estimates of 
the abundance in one or the other 
have been corrected on the basis 
of better evidence, the agreement 
has been improved. In other words, 
the relative proportions of all those 
elements which form compounds 
that are solid or liquid at the tem- 
perature of molten rock are nearly 
the same, while those elements 
whose compounds are gaseous at 
such a temperature are much less 
abundant on the earth. 

This is exactly what might be 
expected if the material which now 
forms our planet had condensed 
out of a cooling, but still hot, gas- 
eous mixture similar in composi- 
tion to the Sun or the stars. Just 
as rain drops or snow flakes form 
in moist, cooling air — although 
water-vapor forms but a small 
percentage of the whole — com- 
pounds of high melting and boiling 
points would condense out of the 
gas. With hydrogen present in 
large excess, the more easily re- 
ducible metals, including iron, 
would separate out wholly or part- 
ly in metallic form. Difficultly 
reducible metals — magnesium, 
aluminum, calcium, sodium, and 
also silicon — would combine with 
oxygen, and condense into a sili- 
cate magma. Large quantities of 
oxygen would thus enter the melt, 
and smaller quantities of carbon, 
or even of nitrogen, might be in- 
cluded; but helium, neon, and ar- 
gon could at best be dissolved by 
it, probably in very small amounts, 
and the great excess of hydrogen 
would remain free. 


PITZER’S investigations (reported 
on in these columns in March, 
1940) show that such condensation 
would not occur in a “filament” of 
matter stripped off by the collision 
of two stars; but they do not prove 
that condensed droplets, or large 
masses, could never be formed un- 
der any circumstances. The com- 
position of our planet affords the 
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best reason for supposing that, at 
some time and in some way, it was 
so formed. 


UR planet is now surrounded by 

vast empty spaces, hence it 
must have escaped from the gas- 
cloud which is here postulated. 
When it began an independent ex- 
istence, it was presumably very 
hot even at the surface. It may 


have carried with it some of the 
lighter permanent gases; but hy- 
drogen and helium would rapidly 
escape and, if it was hot enough, 





a ae 
The great 80-inch telescope a 
McDonald Observatory, where 
the werk described was done 


neon would escape too, and also 
water-vapor and nitrogen, so far 
as the N, molecule was dissociated 
into atoms. The probable later his- 
tory is familiar. The dense metal 
sank to the center, where it still 
forms a liquid core. The silicate 
mantle, 1800 miles thick, gradually 
solidified, beginning at the bottom, 
where the pressure raised the 
melting-point. As it froze, great 
quantities of water-vapor and 
other gases were released, which 
rose to the surface — now not hot 
enough to admit of the escape of 
these gases against gravity — and 
formed a great atmosphere, mostly 
of steam. When the surface grew 
cool enough, the water of the 
oceans condensed, leaving a per- 
manent atmosphere. 

The oxygen in our present at- 
mosphere may be accounted for by 
decomposition of carbon dioxide 
by plants since life began. The ni- 
trogen, neon, and argon must have 
been there before the oceans con- 
densed. Whether they were there 
before the great lava-mantle froze 
is uncertain. 

Rayleigh, in the work mentioned 
above, found that there is a small, 
but easily measurable, amount of 
nitrogen in ordinary rocks, 
amounting to about 1/200 of one 
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percent by weight. On this basis, 
the rocky mantle still contains 50 
times as much nitrogen as the 
atmosphere. 

The nitrogen in the rocks is, at 
least in part, chemically combined, 
and is converted into ammonia by 
heating with alkali. This impor- 
tant discovery makes it entirely 
possible that the nitrogen of the 
atmosphere is not primitive, but 
was liberated by physico-chemical 
processes during the solidification 
of the rocks. 

Oxygen accounts for nearly half 
the weight of the rocks, and is 
about 10,000 times more abundant 
than the nitrogen — while in the 
stars the difference is the other 
way. This difference may be taken 
as a measure of the average rela- 
tive affinity (to use an old word) 
of the rock-forming metals for the 
two elements. 

Similar reasoning about neon 
and argon would have to start with 
some assumption how they got 
into the rocks. At present, as Ray- 
leigh suggests, they are probably 
trapped, an atom here and there, 
in the lattices of atoms composing 
the crystals. Whether they were 
previously dissolved in the molten 
silicates, and, if so, how much 
would have been set free on solidi- 
fication, is a question on which the 
present writer has no data. Until 
more is known, it is hard to be sure 
that any constituent of the present 
atmosphere consists mainly of gas 
which was in the original atmos- 
phere of the liquid planet. 


NE puzzle still remains. Lines of 
argon have been identified in 
the stars and the nebulae, but are 
weaker than those of neon, and it 
seems quite safe to conclude that 
argon is less abundant than neon, 
cosmically speaking. We must 
await measures of the intensity of 
the argon lines to find out how 
much less abundant it is. But it is 
clear that neon is at least a thou- 
sand times more abundant, com- 
pared with argon, in the stars than 
in the Earth’s atmosphere. Ray- 
leigh finds the same to be true for 
the gases in igneous rocks. Wheth- 
er this means that the rocks got 
these gases in some way from the 
atmosphere, or that the original 
molten rocks in some strange way 
dissolved argon a thousand times 
more readily than neon, no one 
can say. 

It is stimulating to have some 
things left for future discovery. — 
Princeton University Observatory, 
December 5, 1941. 
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Ancient Ostia 


Ignoring Present-Day Strifes, Archeologists 


Unearth Rome’s Once-Thriving Seaport 
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| ane miles west and slightly 
south of the city of Rome lies 
the mouth of the River Tiber, 
where, according to legend, 
Aeneas, the founder of the Latin 
race, disembarked at the end of 
his long journey from Troy after 
the fall of that famous city. On 
this spot, it is said, was founded 
the ancient town of Ostia, in his- 
torical times the seaport of Rome. 
Archeological excavations, how- 
ever, have indicated that the town 
actually goes back only to the 4th 
Century B.c., when Rome sent a 
military colony to garrison the 
site. Thereafter, Ostia became a 
distributing station for grain, and 
grew and thrived until, in imperial 
times, it was an emporium of 100,- 
000 inhabitants, many of whom 
were foreigners from across the 
seas. 

The excavations that have been 
going on there have revealed the 
town chiefly in its period of great- 
est prosperity—from the 2nd to 
the 4th Century A.D. The “dig” at 
Ostia is a project of tremendous 
importance to archeologists all 
over the world. Ostia has been 
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The view from the top of the ancient theater (see the text) 


undergoing scientific and system- 
atic excavation since 1909, but 
has recently been uncovered on a 
large scale in sections previously 
almost untouched by the spade of 
the archeologist. For years the ex- 
cavation has been under the direc- 
tion of Professor Guido Calza, who 
has brought to light market build- 
ings, apartment houses, shops, 
paintings, sculpture, mosaics, and 
inscriptions that equal, if they do 
not surpass, important finds of 
previous campaigns. 


T° STATE the problem of excava- 
tion simply, we have at Ostia a 
city of the imperial period—that 
is, the middle of the lst Century 
B.c. to the 4th Century A.D.—super- 
imposed upon a city of the Roman 
republic (4th Century B.c. to lst 
Century B.c.). The republican re- 
mains must be studied without 
destroying the younger and there- 
fore higher imperial city, and the 
imperial city must be _ recon- 
structed safely and accurately. 
Ostia, like Rome, suffered much 
in medieval and modern times 
from pillage for marbles and other 
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materials, and parts of buildings 
and statues not previously carried 
off must be excavated and recon- 
structed with painstaking care. To 
quote Professor Calza: “In these 
works of restoration and recon- 
struction an attempt has been 
made to create the most complete 
picture possible of the ancient 
buildings, putting back the frag- 
ments found in excavating into 
their original places, which have 
previously been scientifically as- 
certained. . . This has also been 


done to some of the painted ceil- 
ings and mosaic floors fallen from 
above, which have been raised and 
replaced on their original level... 





The elegant eranary in Ostia 


Sometimes, in order better to pre- 
serve the paintings, we have pro- 
tected some of the rooms either by 
restoring the original vaulted roof 
or by making a wooden cover- 
ing,”’* 

The buildings lie chiefly on 
either side of a main street, or 
decumanus maximus, which leads 
from the entrance of the excava- 
tions toward the lower reaches of 
the Tiber. On the bank of the 
Tiber, opposite Ostia, lies a ceme- 
tery of imperial times, which con- 
tains the tombs of artisans or en- 
gineers connecvcd with the later 
artificial harbor of Porto—tombs 
which are striking because of the 
handsome brick design which 
adorns their facades. Between this 
cemetery and the river on the one 
hand, and the previously exca- 
vated parts of Ostia on the other, 
lie the newly excavated sections, 
which spread out from the main 
street in all directions. Within the 
last five years the size of the ex- 
cavated portions of the city has 
doubled, and it is indeed a large 
town of imperial Rome that the 
archeologists now can look upon. 

Like many cities in ancient 
Italy, Ostia was surrounded by a 
wall constructed of large blocks of 
tufa, a volcanic stone. Before the 





*G. Calza, Ostia, Historical Guide to the Monu- 
ments, translated by R. Weeden-Cooke, Milano, 
1926, pp. 77-8. 
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reground are big storage jars and a garden, while in the back- 
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ground are the archeologists’ excavations in the vicinity of the forum 


city wall was built there was a 
small castrum, or fortification, 
which goes back to the earliest 
history of the settlement, prob- 
ably the 4th Century B.c. The 
gates of the castrum and consid- 
erable portions of the city wall 
have been found, though most of 
the remains are below the ground 
level. Before passing the founda- 
tions of a city gate near the en- 
trance to the excavations, one 
must walk along that section of 
the main street which is lined with 
tombs of various levels and types. 
There are republican tombs at a 
lower level, with imperial burials 
above them; there are columbaria, 
or dovecotes, which held cinerary 
urns, and there are sculptured 
sarcophagi indicating inhumation, 
or interment, burials. Here and 
there an inscription gives the name 
and trade or official position of the 
dead. 


TREETS lined with tombs, just 

outside the city walls, are a 
common feature of ancient cities. 
The Via Appia, leading south from 
Rome, ancient Rome’s first great 
military highway, is perhaps the 
most famous example of such a 
street, though other roads leading 
from Rome were lined with tombs. 
Similar streets exist in Pompeli, 
and tombs were found on the out- 
skirts of Ostia, the best preserved 
being the brick-faced tombs on 
the “Sacred Island” across the 
Tiber. 

In the city proper, along the 
main street, which is crossed at 
intervals by minor streets, lie 
baths, warehouses, police barracks, 
temples, and a theater. From the 
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top of this theater one obtains an 
excellent view of some of the ex- 
cavations now in progress—a view 
shown in one of the illustrations. 
Beyond the theater lies a large 
rectangular open space, green with 
long, straggling grass, in the center 
of which stand the remains of a 
temple, consisting of the podium, 
stairway, and two columns of the 
porch. The remains of a colonnade 
surround the open space and be- 
hind the colonnade on three sides 
are traces of the offices of trans- 
port and merchant guilds from 
many towns of the Roman empire. 
The names of some of the guilds, 
together with the names of the 
towns and the symbols of the 
guilds which they represent, are 
still to be seen on the black and 
white mosaic floors of the offices. 
For the economic history of Rome 
these inscriptions in mosaic are of 
great interest. As one might ex- 
pect, the rear of this enclosure lay 
close to the ancient course of the 
Tiber, which has since changed its 
direction. 

On the main street, opposite the 
theater, are some of the new ex- 
cavations of large public buildings, 
and on lesser streets are apart- 
ment houses and warehouses. One 
of the latter, shown in a photo- 
graph, is a granary, but it has a 
fine entrance and a handsome 
courtyard which anticipate in ar- 
chitectural style the palaces of the 
renaissance. In several  store- 
houses, one of which has recently 
been excavated, and which also is 
illustrated here, can be seen im- 
mense earthen storage jars. 

The apartment houses of Ostia 
are of interest because they, too, 
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provide a precedent for renais- 
sance and modern Roman houses, 
and because they are in direct con- 
trast, moreover, to the suburban 
style of ancient house with leis- 
urely atrium and peristyle, which 
is the dominant type in Pompeii. 
At Pompeii one occasionally finds 
a staircase leading up to a second 
story. At Ostia the apartment 
houses had several additional sto- 
ries, and sometimes on the upper 
floors there were balconies re- 
minding one of the balconies on 
apartment houses in the Rome of 
modern times. 


Rees along the main street one 
begins to realize from the fresh- 
ly uncovered appearance of the 
bricks that he has entered a newly 
excavated section—from here on 
all of the excavations are new. 
There appear two charming shops 
—a fish market with a marble 
table for wares, and a mosaic floor 
with fish outlined in black tesserae, 
or little black squares; and a sec- 
ond shop with a marble, rectangu- 
lar basin surmounted by two thin, 
graceful columns. Of the shops 
throughout the old and new ex- 
cavations, not the least interesting 
are the bars, or thermopolia; that 
is, “hot-drink shops.”’ Some of the 
little wine-shops in Rome today 
bear a strong resemblance to these 
thermopolia. 

One of the prettiest buildings in 
the new section has a dining room 
with marble-encrusted walls and 
a multi-colored marble floor, beau- 
tifully reconstructed from the 


ancient marbles found on the spot. 
This room is entered fromsa nym- 
phaeum, or fountain room. Here, 
on one side, water flowed from the 
wall over thin slabs of marble 





Portrait bust. of Themistocles 
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4th Century Christian basilica 


overlapping in the style of our 
slate or tile roofs. Below, there 
emerge some _ pipes, probably 
showing that water also flowed 
from terminal heads of fish or ani- 
mals such as often provide the in- 
lets for our modern swimming 
pools. In the background, a col- 
umned arcade, comparable in style 
to renaissance loggias, forms the 
only surviving decorative feature 
of the fountain. In the foreground, 
a small plot of grass touches off 
the scene, and one can well im- 
agine that it was a handsome and 
lively fountain that some wealthy 
citizen of Ostia built here. 


I GENERAL, the streets at Ostia are 
laid out according to a very 
regular plan. But among the re- 
cent excavations there lie close to- 
gether three temples whose ori- 
entation is quite haphazard. All 
these temples show, at a lower 
level, platforms which, perhaps, 
go back to the 2nd Century B.c. 
The largest of them has a dedi- 
catory inscription to the god Her- 
cules. 

The new _ excavations have 
brought to light many interesting 
pieces of sculpture—statues, port- 
rait busts, and reliefs. The most 
recent finds are placed in a large 
vaulted room of one of the ancient 
buildings. One of these is a large 
statue of the oriental god Mithras 
slaying a bull, a common Mithraic 
motif. Shrines of Mithras are al- 
ways turning up at Ostia. There 
are also in this room a statue of 
the emperor Trajan wearing a 
cuirass of unique style, a portrait 
bust (see photograph) inscribed 
“Themistocles,” the curious nature 
of which has given archeologists 
some trouble; also, reliefs of shop 
scenes, and a relief possibly repre- 
senting the birth of Minerva from 
the head of Zeus. A small perma- 
nent museum houses the sculpture, 
inscriptions, and small _ objects 
previously found. Of the inscrip- 
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tions, the fragments of a Roman 
calendar discovered a few years 
ago are the most important. There 
also is a fine collection of portrait 
heads. 

The most spectacular event oc- 
curing at the dig was the discovery 
of a 4th Century Christian basilica 
on the north side of the main street 
(see the illustration). This build- 
ing had a vestibule with an en- 
trance formed by two arches, a 
type which one naturally com- 
pares with old churches in Rome 
having porticos. The features of 
chief interest in it are a baptismal 
basin and an architrave on which 
are inscribed the Christian mono- 
gram and the names of four Bib- 
lical rivers, including the Tigris 
and Euphrates. The basilica has 
two apses and two naves separated 
by a row of columns, and on the 
eastern side there are several 
rooms that must have been side 
chapels. 

The last chapter of imperial Os- 
tia’s history was not a spectacular 
one, when compared with that of 
Pompeii, a city which was com- 
pletely lost in one of the world’s 
major catastrophes, and the recov- 
ery of which has therefore been 
widely publicized. For Ostia was 
never completely lost, but suffered 
a gradual and pathetic decline as 
the result of neglect and plunder. 
Early in the imperial period the 
first artificial port was built at the 
mouth of the Tiber to replace the 
port of Ostia, which was no longer 
adequate to handle the volume of 
trade between Rome and towns 
beyond the seas, but it was not 
until the reign of Constantine the 
Great, in the 4th Century A.p., that 
this new port was favored so com- 
pletely as to exclude Ostia en- 
tirely from commercial traffic be- 
tween Rome and the sea. The more 
interesting is it, therefore, that in 
this period of the city’s decline a 
Christian basilica of considerable 
size was superimposed on remains 
of pagan buildings. : 

Not long after the erection of 
this church, Ostia became associ- 
ated with one of the great figures 
of church history, for it was to 
this town that Saint Augustine 
came with his mother, Saint 
Monica, to take ship for his home 
in Africa after his conversion. 
Saint Monica never sailed, for here 
—as Augustine tells us in the 
ninth book of his Confessions— 
after nine days of illness, she died. 
Her death took place in a little inn 
overlooking a garden. Such a gar- 
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den one may see today in Ostia, 
giving warmth and life to the 
ancient bricks and mortar that sur- 
round it. Archeologists like to 
think that now they may look up- 
on the garden of the little inn 
where the devout Monica spent 
her last days, and they like to 
think, too, that perhaps the saint 
and his mother stopped and wor- 
shipped in the little church which 
still stands there. 


FOSSIL 


World’s Oldest Evidence 
Of Animal Life 


Eee known record of animal 
life on earth may be the fossil im- 
print of a stranded jellyfish on a 
slab of fine-grained red sandstone 
now in the geological collections of 
the Smithsonian Institution. It 
came from pre-Cambrian deposits 
at the bottom of the Grand Canyon 
of Arizona, which are more than 
half a billion years old. 

Dr. R. S. Bassler, head curator 
of geology at the United States 
National Museum, states that the 
imprint has all the appearance of 
having been made by a jellyfish. 
It resembles jellyfish fossils of 
Cambrian age, earliest period from 
which animal remains are at all 
numerous. It also resembles the 
dried-up stranded jellyfish washed 
ashore on modern beaches. There 
are ripple-marks, as of an ancient 
beach, on the Smithsonian speci- 
men, and the lobed structure of the 
animal is impressed on these. 

Pre-Cambrian rocks are sin- 
gularly empty of traces of animal 
life, despite the high probability 
that the earth had inhabitants at 
that remote time. During the Cam- 
brian age, which began about 
550,000,000 years ago and lasted 
70,000,000 years, there were abun- 
dant animals, representing prac- 
tically all of the major zoological 
groups except the vertebrates. 
This argues that a long period of 
evolution must have preceded the 
Cambrian. But for some reason 
(possibly the lack of lime in the 
waters of those days) they have 
left no shells or other hard parts by 
which they could be recognized. 


- Hence the great scientific interest 


of the jellyfish markings on the 
ancient stone slab.—Science Ser- 
vice. 
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No Mystery In Pep 


Seven Simple Rules for Getting 


and Maintaining a Reserve of Vigor 


DONALD A. LAIRD, Ph.D., Sci.D. 


Rivercrest Laboratory, 
Middle Haddam, Connecticut 


D: you have more horsepower 
than you need for the day’s 
activities? 

Your automobile quite likely 
has much more horsepower than is 
usually used. This is reserve pow- 
er, power which gives it pep. Some 
energetic people, also, have more 
energy than they use up and can 
finish the day with as much pep 
as they began it. 

The chief source of this human 
horsepower, this reserve of vigor, 
comes from protective eating. 
Everyone understands the impor- 
tance of foods, but few realize the 
relationship which exists between 
what they eat and how vigorous 
they are. Those few who are aware 
of the influence that the daily 
foods have on one’s daily pep, often 
go off on a tangent; they become 
food faddists, and try to subsist on 
some fearsome combinations, such 
as honey and clabbered milk. Or, 
they hear about some fanatical, 
but impressive, dietary cult, and 
religiously follow its leader, avoid- 
ing combinations of food which he 
claims are harmful. 

It is a scientific fact that these 
dietary cults, almost without ex- 
ception, are injurious to vigor and 
pep. Yet human nature seems to 
like to embrace all kinds of new 
and silly fads, instead of old, mo- 
notonous, scientific truths. I think 
one reason for this is the ease with 
which a fad can be remembered — 
avoid carbohydrates and proteins 
at the same meal, to quote from 
one cult. Now that surely is easily 
remembered and easy to practice, 
but it has no scientific merit. 

Scientific rules, in contrast, are 
usually complicated, loaded with 
chemistry and strange weights, 
and completely bewildering to the 
average person. Protective eating, 
however, can be reduced to simple 
rules, which require no chemical 
knowledge, and do not tax the 
memory. In this article we shall 
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take up rules for protective eating, 
or Rules for Getting a Reserve of 
Vigor. These rules will be reduced 
to such simple and essential terms 
that any average adult can re- 
member them, and follow them 
with little effort, and then can 
learn to conserve the same vigor 
after getting it. 


Rule 1: Eat three different vegetables a 
day 

In this era of highly refined, 
ready-prepared foods, quick lunch 
sandwiches at the soda fountain, 
nine people out of ten do not get 
sufficient vitamins and minerals in 
their daily food. The vigorous pio- 
neers of a century ago got a more 
adequate supply of vitamins and 
minerals than do their pepless 
descendants of the present day. 
Even the prisons and almshouses 
of the 17th and 18th Centuries, 
dismal and unsanitary as they 
were, served food which made for 
more vigor than the wealthy get 
in their luxurious clubs today. 

Moderns need to watch care- 
fully to make certain that they get 
three different vegetables a day so 
that they may keep up a reserve 
of vigor. The vitamins and min- 
erals give a little extra horsepow- 
er, which is sorely needed by 
almost everyone. (Potatoes, wheth- 
er white or sweet, do not count in 
this discussion, as vegetables.) 

The vegetables do not need to be 
fresh; canned will do just as well. 
They can be in soup. They can be 
raw, or cooked, or warmed over. 
It is not complicated — just re- 
member three different vegetables 
a day, in addition to potatoes. 

It is helpful to have one of the 
vegetables of the leafy variety, 
such as lettuce, cabbage, broccoli, 
or even spinach. 

Some time ago a 35-year-old 
advertising man who had suddenly 
found himself making big money, 
confessed to me privately that he 
felt himself slipping. He was wor- 
ried because his thinking was 
slowing down, as were his move- 
ments — he felt tired all the time. 
In addition, he was bothered by a 


AMERICAN 





little rash, on which he had tried 
all sorts of patent ointments. 

He did not realize, until it was 
pointed out to him, that his new 
prosperity was the cause of all 
this. The rash, his failing memory, 
and increasing tiredness, were all 
indications that he was violating 
the Rules for Getting a Reserve of 
Vigor. Since he had been earning 
a fat salary, he had been indulging 
in his lifelong suppressed desire to 
eat all the steak he wanted. Five 
nights a week he would feast on a 
double steak, a dill pickle, and a 
thick slice of pie. He was putting 
on a little weight, and thought 
that was a sign of good health. 
Occasionally he would have one 
vegetable at lunch, but more often 
he had none. 

He did not dislike vegetables. 
He merely wanted to eat the more 
expensive foods which he now 
could afford. Of course, his diet 
was seriously off balance. His rash 
was apparently a dietary derma- 
titis. The rash, the slowed think- 
ing, the peplessness, and his bowel 
trouble, all cleared up within a 
month after he began to practice 
these rules. He still had his steak, 
but it was smaller to make room 
for two vegetables every night 
The story has a happy ending, for 
he is still in big advertising money. 
In fact, six months after he began 
to follow these rules he was given 
an increase—and he had been defi- 
nitely on the skids only a short 
time before he was slowing down 
—the result of eating too well, 
rather than wisely. 


Rule 2: Eat two fruits, or fruit juices daily 


These are also necessary for 
their vitamin and mineral content, 
in addition to their moderate regu- 
latory action. As with vegetables, 
the fruits can be either canned or 
fresh. 

The value of the excellent, mod- 
ern, refrigerated, fresh fruits and 
canned juices which have been on 
the market in quantities only 
since about 1930, cannot be over- 
estimated for their vigor-renewing 
value, as well as their luxurious 
time-saving quality. In contrast, 
we remember grandma as she used 
to sweat over her stew kettles can- 
ning fruits during the ripening 
season. 

Either the fruits, or the juices, 
can be used as a between-meal 
snack, as well as at mealtime. It 
does not matter when they are 
taken. A good New England cus- 
tom, for example, is to eat an apple © 
just before going to bed. 
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That advertising executive who 
was slipping now indulges his 
luxury with a large glass of fruit 
juice each morning, served on a 
silver tray while he is shaving. I 
drink my own glass before I leave 
the house, to climb Blacksmith Hill 
Road for the mail each morning, 
and then come home for breakfast. 
We always have a dish of fresh 
fruit in the laboratory for a be- 
tween-meal snack. 

It is easy to get two fruits a day 
—and equally easy to remember 
the rule. 


Rule 3: Eat eggs and milk once a day 


These are nourishing foods, as 
well as protective, but people tend 
to forget them. They were main- 
stays in the diet of John D. Rocke- 
feller, Sr., and he did not have a 
false tooth in his head at the age 
of 97 years. He would often stop 
during a round of golf to drink a 
deep glass of cool milk. 

People often ask me if one does 
not get enough eggs in one’s cakes 
and puddings. The only eggs that 
count for those who follow this 
rule are those that do not conceal 
their identity—an egg that looks 
up, smiles, and says, ‘Hello, I am 
your egg.” The only camouflaging 
the egg can undergo and still count 
is in an egg-custard. It does not 
matter how the egg is cooked—it 
can be deviled, or a pickled egg in 
the tap room—but it is easiest on 
the stomach if it has been cooked 
at the lowest possible temperature, 
and not very long. 

I am also asked if people do not 
get adequate milk in their pud- 
dings. This concealed milk does 
not count with these rules. The 
only way the milk may be dis- 
guised is in chocolate milk, milk 
stew, or as cheese. At lunch this 
noon, for instance, I ate a 12-cent 
carton full of cottage cheese: A 
little square of cheese means noth- 
ing—it must be a man-sized piece. 

That advertising genius who 
started to skid now drinks a bottle 
of chocolate milk in the middle of 
each afternoon, in place of the 
bottle of imported sparkling water 
he used to affect in his outburst of 
first prosperity. He also is pleased 
with the rule’s recommendation of 
cheese, since it gives him an excuse 
to order the most rare and expen- 
sive varieties with his evening 
apple pie. (He still wants me to 
count that pie as one fruit!) 

Eat anything else you want, but 
make sure you get the essential 
three vegetables, two fruits or 
juices, egg and milk, as a basic 
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diet every day. These need em- 
phasis as they are the things folks 
tend to overlook—few need to be 
reminded to eat meats and des- 
serts. 


Rule 4: Drink enough water to make your 
urine a light straw color 

Hight glasses of water a day 
have often been suggested as the 
ideal quantity, but some people 
need more water, and others need 
less. The best index, and one that 
is easily followed, is to watch the 
color of the urine; if you are get- 
ting the right amount of water, the 
urine should be a light straw tint. 

Many people avoid water with 
their meals, in the false belief 
that it dilutes the gastric juices and 
slows down digestion. As a matter 
of fact, however, experiments 
show conclusively that digestion is 
actually helped when water is 
taken along with the food: 

Most of the water people need 
can be taken during the day, be- 
fore the evening meal, and then 
one’s sleep need not be disturbed 
by bladder distention. A glass of 
water, or fruit juice, is desirable 
the first thing in the morning. 

We have water piped from a 
protected spring on the hillside to 
our laboratory. Deliciously cool 
the year ’round, we take many 
small drinks of this throughout the 
day, in addition to having it with 
meals. 

Alcoholic drinks contain a large 
percentage of water, but water dis- 
guised in liquor does not count. 
The alcohol may make a person 
forget his fatigue temporarily, but 
it leaves him in a less vigorous 
condition after the stimulation 
wears off. For those who must 
have their drink, cheap gin, or 
Scotch whiskey have the least un- 
desirable after-effects, especially if 
one drinks them in plain water. 


Rule 5: Relax residual tensions before, 
during, and after meals 


“Business man’s stomach’ is 
usually attributed to restaurant 
cooking. Restaurant cooking may 
not taste like grandmother’s, but 
it is all right, and should not be 
blamed. The person himself is 
usually to blame, for he takes his 
business and his worries to the 
table with him. He eats in a tensed 
condition, instead of the ideal, re- 
laxed condition. 

Belching, indigestion, a heavy 
feeling in the stomach, and bowel 
disturbances are all caused, at 
times, by lack of relaxation at 
mealtime. Some specialists claim 
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this to be the outstanding cause of 
these vigor-sapping troubles. 

I find that folks can remember 
this rule most easily if they get in 
the habit of relaxing residual ten- 
sions every time they see food or 
a dining table. Even the sight of 
someone else eating a candy bar 
should be a reminder to relax 
those usually present residual ten- 
sions around the jaw, around the 
eyes and forehead, and on the back 
of the scalp between the ears. 

It is not primarily a question of 
eating slowly, but of being relaxed 
in body and mind. Relaxing the 
residual tensions assures a relaxed 
spirit, and that is the mealtime 
goal to be sought. 


Rule 6: Get one hour of sunshine daily 


Five hours of sunshine and a 
sunburn the first day of vacation 
do not count. It is the regular daily 
exposure to the Sun’s rays that 
gives real help. As much of the 
body as possible should get the 
kindly rays. I often walk with my 
hat in my hand in order to have 
more area exposed to the sunshine. 


.Many city workers, unfortunately, 


cannot get an hour of natural sun- 
shine daily, so the farmers outclass 
them in vigor. 

It is also difficult to get natural 
sunshine on much more than the 
tips of the nose and ears in the 
winter months, although the entire 
body would benefit by it. Artificial 
sunshine lamps can be of service 
in overcoming this dilemma. If 
you buy one, make certain that it 
is approved by the American 
Medical Association, otherwise you 
may be buying some wires and 
switches which appear impressive, 
but which yield no real benefit. 
An hour is too long under such a 
lamp; the book of instructions will 
tell you how long is safe. 

The vigorous, young general 
manager of a silverware manufac- 
turing company is one of thousands 
who lets a sunshine lamp help him 
keep his vigor at a high peak. Each 
evening before dinner he un- 
dresses, takes a 20-minute sun 
bath, relaxing all the while, and 
gets up irradiating sunshine him- 
self. 

The Sun’s rays, as with the three 
vegetables and two fruits a day, 
the eggs and milk, plentiful water, 
and mealtime relaxation, will not 
produce instantaneous results but 
95 out of 100 people will notice 
definite results in improved vigor 
sooner or later. How soon depends 
largely upon the person, upon how 
starved his body has been for these 
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neglected essentials, and how 
faithfully he follows the rules 
every day—including Sundays and 
Saturday nights. A single breech 
of the rules may set one back a 
couple of weeks. 

It takes a week or two for the 
average person to notice clear-cut 
results from following these rules. 
- We can’t expect to remedy a life- 
time of maltreatment of the 
sources of vigor overnight, espe- 
cially if we realize that even a 
week’s maltreatment may require 
a month for recovery. 


Rule 7: Have a complete check-up once 
a year by a physician and dentist 

Automobiles are examined and 
tuned up periodically, oil changed, 
batteries checked—all preventive 
measures to avoid breakdowns, 
and to avoid any loss of vigor and 
pep. People, also, should be looked 
over at regular yearly intervals. 
Eyes and teeth, as well as the rest 
of the body, should be thoroughly 
examined. Those who wait until 
there are pains, toothache, notice- 
able eye strain, are locking the 
garage after the car has been 
stolen. Minor physical defects 
which develop from time to time 
must be caught early, before they 
have been able to undermine vigor 
seriously. 

People who are pepless and 
habitually fatigued should have a 
basal metabolism included in their 
examination to discover whether, 
perchance, a sluggish thyroid is 
responsible for their lack of vigor. 
If it is, a glandular prescription 
usually remedies the condition 
easily, and restores the vigor. 

Many firms require these com- 
plete physical examinations once 
or twice a year for all key em- 
ployees. The company. does not 
want to take a chance—it costs too 
much money when an important 
executive loses his vigor. 

One of my closest friends has 
been very thankful because I in- 
sisted that he have a complete ex- 
amination when his peplessness 
seemed unexplainable. His physi- 
cian found nothing, but the dentist 
discovered some apical abcesses 
which, when cleared up, seemed 
almost miraculously to restore him 
to his old vigor. Another needed 
eye attention. He had felt that he 
might need glasses for some time, 
but shunned an examination be- 
cause he said, ‘‘“Glasses make men 
look like sissies.”” I pointed out 
that the real sissy was the man 
who lacked nerve to wear them. 

With another it was a sluggish 
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thyroid, detected by the metabo- 
lism test. He is one of our fore- 
most public speakers—you would 
gasp if I mentioned his name. His 
successful career was at stake, be- 
cause pep and enthusiasm are in- 
dispensable for a public speaker. 
He could no longer even pretend 
to be energetic on the platform. 
Audiences that had formerly lis- 
tened eagerly for each word began 
to grow restless. Glandular pre- 
scriptions made up for the slight 
deficiency discovered in his thyroid 
and he is again the popular, enthu- 
Siastic speaker. 

I am often asked about the use- 
fulness of many common “fatigue 
remedies” and ‘“‘pep preparations.” 
Here is a brief summary of current 
scientific evidence on these: 

Yeast, in almost any form, gives 
renewed vigor. It will seldom be 
needed, however, by people who 
follow the rules we have given. 

Coffee and tea contain sub- 
stances which give a temporary 
boost by lessening the feeling of 
fatigue for a couple of hours. They 
do not remove the cause of the 
fatigue which still remains to sap 
vigor. “Cokes” are essentially the 
same as sweetened coffee. Their 
caffein gives the same passing lift, 
but does not make up for lack of 
vigor. 

Sugar and candies will give 
heavy muscular workers some 
needed “quick energy’? about a 
half hour after being eaten. People 
who are in sedentary work may 
find that these decrease their vigor, 
however, since they may add more 
weight, and thus more effort is 
required to move. 


Y FOLLOWING the seven simple 

rules outlined above, the mid- 
dle aged can regain much of their 
lost vigor, and the young will go 
much longer before losing their 
youthful vim. 


-YARDSTICK 


For Planning the 
Daily Diet 


Asters now have a scientific 
yardstick for planning the daily 
diet that will give them health, 
strength, and morale for total de- 
fense. The yardstick, translated 
from laboratory terms of allow- 
ances for vitamins, minerals, pro- 
tein, fat, and carbohydrate, was 
announced by Dr. Lydia J. Rob- 
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erts, head of the department of 
home economics of the University 
of Chicago, as follows: 

One pint of milk daily for an 
adult, more for children. 

One serving of meat. 

One egg daily, or some suitable 
substitute such as beans. 

Two servings of vegetables daily, 
one of which should be green or 
yellow. 

Two servings of fruit daily, one 
of which should be a good source 
of vitamin C, such as the citrus 
fruits or tomatoes. 

Bread, flour, and cereal, most 
and preferably all of it whole grain 
or the new, enriched bread, flour, 
and cereals. 

Some butter daily, or margarine 
with vitamin A added. 

Other foods to satisfy the appe- 
tite. 

Cheaper cuts of meat, Dr. Rob- 
erts reminded, are just as nourish- 
ing as the more expensive ones. 


NOISE 
Ear Plugs Protect 


Industrial Workers 


Baeue irritability, and nervous 
exhaustion experienced by work- 
ers in or about noisy operations are 
lessened by the use of Ear Defend- 
ers, plugs which reduce loud noises 
by 35 to 45 decibels or to about 
1/10 their former loudness, yet are 
so designed that warning signals 
and conversation can easily be 
heard. The resulting effect from 
the reduction of noise, it.is claimed, 
will enable the workmen to better 
concentrate on their jobs and 
thereby increase their efficiency. 

Essentially, each Ear Defender, 
made by the Mine Safety Appli- 
ances Company, is a tapered tube 
molded from surgical-type soft 
rubber. Each consists of two 
barriers, an outer one of metal and 
an inner one of soft rubber, sep- 
arated by an air space. The tapered 
construction permits easy insertion 
and removal without any danger 
of coming in contact with the ear 
drum. The devices can be easily 
cleaned with soap and water, thus 
insuring a sanitary article at all 
times. The cost to the user is thus 
relatively low in comparison with 
other ear protectors which must be 
discarded after being used a short 
time. 

The plugs were designed by Dr. 
Vern O. Knudsen, an authority on 
acoustics, and Dr. Carey P. Mc- 
Cord, an industrial health expert. 
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For Better Paint 


MISCELLANY 


Methods of Testing Surface Coatings for 


Metals Have Definite Place in Maintenance 


[: THERE'S a paradox con- 
fronting every mainte- 
mance engineer engaged in 
testing and selecting metal 
protective paints for general 
maintenance work, it might 
be expressed as ‘making 
haste slowly.” For, although 
it is true that accelerated 
tests provide the engineer 
with much information about 
a coating that it would other- 
wise take many years to ob- 
tain under actual service con- 
ditions, it is equally true that 
many accelerated tests may 
produce results that are not 
typical of exterior exposure 
or normal service. Hence a 
balance must be struck, and a 
combination of tests must be used, 
as a brake to guard against the 
ever-present possibility that a 
really worthwhile coating will be 
discarded and an inferior coating 
will be adopted, on the basis of 
performance in an isolated test of 
no practical significance. In other 
words, the aim of all testing work 
should be to provide a composite 
picture of a paint’s performance 
rather than one phase of it. 
Because in “weather” lies the 





Sub-Tropical Testing Service 
A test panel fence, facing south to 
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ultimate answer to the durability 
of most metal protective paints, 
every engineer has had to ask 
himself the question, ‘What is 
weather?” The plain and simple 
answer is that it is variable, un- 
reliable, and constantly changing. 
Montana’s weather means armpit- 
deep snow in winter and blazing 
hot sun in summer. Atlanta, 
Georgia’s, weather includes, among 





Tide-water tests of painted panels, such as that shown above, call for careful 
preparation of the test panels and require expert interpretation of the results 


@ Protection of metal surfaces by 
paint coatings to prevent corrosion 
assumes even greater importance as 
the need increases for conservation 
of materials and economical main- 
tenance of structures. Yet, as the 
accompanying article points out, en- 
gineers responsible for this work 
must exercise care in their interpre- 
tation of the tests that have come into 
wide use, correlating results so as to 
reach a final decision which will be 
based on a consideration of all the 
factors that affect surface coatings.— 
The Editor. @ 





insure maximum sun exposure, is of par- 
ticular use when complete painting systems are to be tested against each other 
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other things, a mean yearly pre- 
cipitation of over 48 inches, and 
very little of it snow at that. 

For many a maintenance engi- 
neer, it is a perfectly logical pro- 
cedure to forego normal weather- 
ing panel testing and apply a test 
section of metal priming paint to 
an actual structure. While a single 
exposure of this type cannot be as 
indicative as desirable, multiple 
exposures of the same nature on 
properly prepared surfaces provide 
a comprehensive background with 
which there cannot be any 
argument. 

Next best thing to testing a 
metal protective paint under 
actual service conditions is to 
expose test panels of it to the 
weather, usually on racks fac- 
ing south to insure the maxi- 
mum amount of sunshine. 
Panels of non-copper-bearing 
black iron are generally em- 
ployed. Simple as “normal” 
weathering exposure may 
seem, it is not without its pit- 
falls. For example, many of 
the best metal priming paints 
are so formulated that they 
have characteristics which 
make them totally unsuitable 
as finishing paints or for 
lengthy exposure to the weath- 
er. However, when properly 
protected with suitable finish- 
ing coats, they do a splendid 
job of protecting the metal 
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underneath. Hence, single-coat 
weather exposures of metal prim- 
ing paints to the weather, although 
proceeding with greater rapidity, 
can sometimes be misleading un- 
less supplemented by test surfaces 
finished according to the painting 
system used in ordinary practice. 
Of course, this same precaution 
also applies to other test proced- 
ures. 

Time was when little attention 
was given to the nature of the 
metal panel itself. More recently, 
studies have shown that the nature 
and extent of the mill scale on the 
metal surface have an appreciable 
effect on the performance of metal 
priming paints, and that this effect 
is not the same for all paints. It is 
also claimed—and practi- 
cal knowledge would seem 
to support the claim—that 
the nature of mill scale 
present on metal test 
panels is different from 
that existing on structural 
steel shapes such as “TJ” 
beams, angle irons, and so 
on. Since the ultimate aim 
of metal protective paint- 
testing work is to simu- 
late the conditions which 
exist on a structure (where 
some mill scale is nearly 
always present), it is but 
a step removed from such 
conditions to make test 
exposures of paints on sec- 
tions of structural steel 
members. The procedure 
has so far been applied 
mostly for determining the 
suitability of metal prim- 


: : we 
Many authorities on 


paint problems prefer small-scale tests under actual 
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ing paints as shop coats, but fur- 
ther extensions of its use would 
seem likely except where the lack 
of portability and bulk of the tests 
is a major objection. 

Outdoor weathering tests are 
slow at best, and to speed up re- 
sults various types of accelerated 
tests are used. Exposures on Flor- 
ida tidewater test racks provide 
one type of accelerated test which 
gives much useful information, 
especially where the durability of 
marine coatings is concerned. Be- 
cause of the severity of the test, 
which consists of placing test 
panels on racks so that they are 
alternately exposed to salt water 
and Florida sun, failures occur 
within a relatively short period, 


In accelerated weathering tests, all factors must 
be intensified in correct proportion to each other 





service as here, where structural members are given different coatings 
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Immersion tests provide clues to 
service in presence of moisture 


usually from 1% to 2 months. The 
test provides a more or less fixed 
set of conditions to which some 
paint coatings are more susceptible 
than others and this, coupled with 
the speed of determination, makes 
it a valuable supplementary test 
method. However, its 
highly accelerated nature 
calls for care in controlling 
such factors as the prepa- 
ration of the panel, and 
warns against drawing 
broad conclusions from 
moderate differences in 
results. 

Another form of accel- 
erated test which has come 
into extensive use is the 
so called laboratory ac- 
celerated weathering ma- 
chine. Basically, it makes 
provision for the exposure 
of test panels in a prede- 
termined sequence to a 
mercury arc lamp (to 
simulate sunlight), humid- 
ity as developed by atom- 
izing warm water in the 
tank, water spray to simu- 
late rain, refrigeration to 
provide low temperatures, 
and a combination of sulfur diox- 
ide and carbon dioxide gases simi- 
lar to that encountered in indus- 
trial locations. 

The purpose of the machine is 
not to simulate and strike an aver- 
age of the weather in any one 
locality, but to intensify, within 
reasonable limits, each and every 
one of such weathering factors, 
and thus to reproduce in a rela- 
tively short period failures which 
can be interpreted in terms of 
actual service. Notwithstanding 
the vagaries of actual weather, 
“artificial” weathering as obtained 
with accelerated weathering ma- 
chines is of real benefit in testing 
work, provided no one weathering 
factor (as, for example, light) is 
intensified to the point where the 
balance between all factors is lost. 

Exposure of metal priming 
paints, or more particularly metal 
finishing systems, to chemicals 
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(acids, alkalis, brines, and salt 
sprays) is never desirable unless 
these represent actual service con- 
ditions. Among tests which are 
designed to reproduce and measure 
one particular type of failure, 
laboratory immersion tests (salt or 
fresh water) are useful in deter- 
mining the tendency of metal 
priming paints to blister under 
moisture conditions, which are 
nearly always encountered in ac- 
tual service. 

Difficulty is sometimes experi- 
enced in grading the performance 
of a paint if a number of indi- 
viduals are making observations of 
the results. The American Society 
for Testing Materials is now at- 
tempting to establish so called 
pictorial “rusting standards” which, 
if finally adopted, may become the 
universal language every paint 
technologist and engineer can use 
for designating degrees of corro- 
sion. And that will mark another 
forward step in the already pro- 
gressive field of corrosion preven- 
tion.—Courtesy Paint Progress and 
the New Jersey Zinc Company. 


CLOUD CHARGE 


Indicator Will Assist in 
Studying Upper Air 


A DEVICE for indicating to airplane 
pilots the intensity of electricity in 
a nearby thundercloud, illustrated 
in laboratory form on page 54, is 
called a “Cloud Charge Indicator 
for Airplanes.’ It is a delicate in- 
strument containing a neon tube 
and a microammeter and can be 
mounted on the panel board of the 
plane. The glow of the neon tube 
serves as a signal for the pilot. 

The instrument is connected to 
a pointed tungsten rod similar in 
size and shape to a lead pencil and 
protruding 14 inches from the 
plane. The glow of the neon tube 
rod picks up the electrical dis- 
charge from the cloud and sends it 
through the instrument. This 
causes the neon tube to flash and 
the meter needle to deflect. The 
amount of this deflection indicates 
the intensity of the electrical dis- 
turbance ahead and permits the 
pilot to change or maintain his 
course accordingly. 

In the laboratory, an artificial 
cloud-plane arrangement was pro- 
vided. A brass sphere, about two 
feet in diameter, was suspended a 
known distance above a tungsten 
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rod which was connected to the 
cloud charge indicator. The sphere 
served as the cloud; the rod, 14 
inches high, served as the airplane. 
Voltages of known magnitudes 
were passed through the “cloud” 
and the instrument readings noted. 
The voltages, or electrical pres- 
sures, per linear foot in the atmos- 
phere, were calculated for any 
given reading on the instruments. 
Data also were prepared for a six- 
inch rod. From these data, charts 
were prepared for use by the pilot 
of the plane. 

It is hoped that records of the 
intensities found under various 
atmospheric conditions and at 
varying heights from the clouds 
and at various plane speeds will be 
kept by the airlines using the in- 
struments. This would provide 
research engineers with additional 
data for the study of lightning 
phenomena. 

The instrument, consisting of a 
double-scale microammeter, glow 
tube, resistors and capacitor, is de- 
signed to register up to 400 micro- 
amperes. 


CANAL LIGHTING 


Sodium Vapor Units 
For Cape Cod Waterway 


Dios caused by fog and other 
adverse weather conditions have 
been practically eliminated in the 
Cape Cod Canal as a result of 
sodium vapor lighting. Saving 65 
miles on the New York-Boston sea 
route, the canal, 7.7 miles long and 


500 feet wide, connects Massachu- 
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setts Bay at Sagamore with Buz- 
zards Bay at Bourne. 

After considering various light 
sources, sodium vapor lamps were 
found best able to meet the light- 
ing requirements during foggy or 
misty weather. For this purpose, 
the lamps have a distinctive yellow 
color that is not confused with 
other artificial lighting. Installed 
at 500 feet intervals and mounted 
on pole crook brackets, the lumi- 
naires are Westinghouse “Reflecto- 
lux, Sr.” with bronze globe holders 
and fittings to withstand salt air. 
The complete installation consists 
of 146 units with 10,000 lumen 
sodium lamps. Circuits are sec- 
tionalized so that in event of fail- 
ure in one circuit, half of the lights 
on each side of the canal will still 
be operating. 


STORED SEED 


Germinate Even After 
Eight Years 


[eee in locating good seed 
stocks for 1942 plantings has fo- 
cused attention on tests made in 
the seed-testing laboratory at the 
State Experiment Station at Gen- 
eva, New York, on seed oats and 
seed barley held in storage for as 
long as eight years. Several stocks 
of both oats and barley germinated 
98, 99, and 100 percent, while other 
lots showed less than 90 percent 
germination, according to Dr. Wil- 
lard Crosier. 

While farmers are not likely to 
have to use seed stocks as old as 
these, yet in the spring of 1937 a 
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large group of farmers in central 
New York found it necessary to 
use seed oats that had been in stor- 
age from two to four years. Evi- 
dence that oats and barley seed 
will retain their vigor and viability 
over comparatively long periods 
of time is reassuring in these days 
when the demand for increased 
production is so pressing. 


-YACHT 
Ultra-Modern All-Metal 


Cruiser Makes Trial Runs 


Vecarivc and marine enthusiasts, 
as well as the Navy and the Coast 
Guard, are displaying intense in- 
terest in a new type of 45-foot 
yacht cruiser which recently made 
her maiden voyage of 168 miles at 
an average speed of 27 miles an 
hour. Powered by twin 315-horse- 
power engines, this new boat, the 
Revere, can attain a speed at full 
throttle of just under 35 miles an 
hour. This makes her one of the 
fastest cruising yachts of her size 
in the country. 

The interest being shown in this 
new vessel is accounted for by her 
unique design. One of the factors 





Two-way radio equipment 
aboard the Revere is designed to 
use ten crystal-controlled waves 


contributing to her speed is a com- 
pletely new conception in hull 
shape, a conception that could 
never before satisfactorily be real- 
ized in a wooden boat. The Revere 
is of all-metal construction—hull, 
deck, and cabin—and hence her 
designers could build into her the 
optimum lines for speed and fuel 
economy without having to com- 
promise with the limitations of 
a semi-rigid material. Thus 
the Revere incorporates without 
change the theoretical lines ad- 
apted from models tested at the 
Stevens Institute test tank. 
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The streamlined Revere, an all-metal yacht of unique design 


The hull, deck, and superstruc- 
ture of the Revere are all made of 
cupro-nickel sheets just a bit over 
1/12 of an inch thick. This ma- 
terial, of which Revere Copper and 
Brass, Inc. has made condenser 
tubes for naval and merchant ves- 
sels for many years, is known for 
its almost perfect resistance to salt- 
water pitting and corrosion. It is 
this resistance to corrosion that 
has helped to make possible the 
use of thin and light plates. In the 
past, metal boats have been forced 
to use heavy plates, resulting in 
high cost and loggy performance. 
In the design of the Revere, all of 
the metal was figured in design 
and strength calculations, it being 
unnecessary to make discounts in 
consideration of corrosion. 

In the construction of the Re- 
vere, pre-shaped sections of the 
metal were laid according to plan 
in a previously prepared wooden 
form. They were then joined by 
welding, resulting in a “‘one-piece”’ 
boat. 

The Revere is completely 
equipped with radio for both 
transmission and reception. Ten 
crystal - controlled transmitting 
and receiving channels, provided 
by a standard Hallicrafters marine 
radiophone, include those for ship- 
to-ship, Coast Guard, and ship-to- 
shore communications. This radio 
equipment offers automatic voice- 
controlled transmit - receive 
changeover, instant choice of ser- 
vices by simple selector switches, 
and operating simplicity approach- 
ing that of the ordinary home tele- 
phone. This radio equipment has 
a communication range of several 
hundred miles, in spite of antenna 
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limitations imposed by the boat’s 
low lines and the midship location 
of the apparatus. 


ANCHOR 


Plastic Secures 


Fastenings In Holes 


Saar bolts, nails, and hooks 
can be held permanently in place 
in wood, concrete, plastics, and so 
on by the use of a new plastic ma- 
terial known as Sy’s Plug. This 
material is used to fill holes, after 
which the fastening is driven into 
place. The plug is formed by roll- 
ing the plastic material between 
the fingers into a size that will fit 
the hole. It is then dipped into 
water and pressed into place. Then 
the screw or other fastening is 
driven into the plug, which hard- 
ens permanently to anchor the fas- 
tening in place. The plastic can 
be also used as a repair material 
for screw holes from which the 
threads have been stripped. 


TRUE “DRYS” 


Animals That Gain All 
Needed Water Chemically 


Tear certain animals have solved 
the problem of living without 
drinking water is the contention of 
Ernest P. Walker, Assistant Direc- 
tor of the National Zoological Park, 
in the latest annual report of the 
Smithsonian Institution. Through 
long periods of evolution, he says, 
they have developed means of sur- 
viving with a minimum of-mois- 
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ture so that today water seems 
abhorrent to them. 

The most specialized of these 
animals are some of the rodents 
such as the pocket mice and kan- 
garoo rats of the southwestern 
United States and the jerboas of 
Asia and northern Africa. “These 
animals,’ Mr. Walker explains, 
“live in regions where the rainfall 
is very scant over much of their 
range, and where water is prac- 
tically unobtainable. They have, 
therefore, become adapted to liv- 
ing with almost no water or drink. 
During the very short time when 
there is green vegetation they may 
eat some of it. At other times they 
obtain no moisture except, per- 
haps, an occasional drop of dew. 
But their needs are adequately 
supplied by chemical processes 
that take place within their own 
bodies, where the constituents of 
dried seeds and other vegetable 
foods are converted into moisture 
by oxidation. 

“T have often offered water to 
pocket mice, kangaroo rats, grass- 
hopper mice, and other desert ani- 
mals to make certain they did not 
suffer from lack of moisture. Al- 
most invariably they refuse it, al- 
though occasionally they may sip 
a little and then not touch moisture 
again for months. 

“One pocket mouse seemed 
greatly offended when I offered 
her water. On a few occasions I 
dropped a single small drop of 
water on her and was much 
amused at her violent antics of 
rolling in the sand to remove the 
offending substance from her coat. 
I am convinced that she never took 
water during two-and-a-half 
years. Very rarely did she show 
any interest in eating any moist 
vegetation. In the case of such a 
carnivorous rodent as the grass- 
hopper mouse, the blood or body 
fluids of its victims would supply 
one of these animals with most of 
its required moisture.” 


INTERLOCKING 


Plastic Strips Replace 
Metal Trim 


Esrsteen plastic shapes are find- 
ing ever widening use in a variety 
of applications where they replace 
metals. One of the latest develop- 
ments in this field is an edging 
material designed for use on 
tables, shelf trim, counter edges, 
and wallboard joints. Illustrated 
herewith, this new strip form, pro- 
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duced in long lengths, locks into 
position without the use of adhe- 
Sive, screws or other means of 
attachment. Wherever a slot of 
the proper width can be provided, 
this “Interlox” section can be 
quickly and easily applied. When 
the material is pressed into place, 





Above: Ex ruded plastic trim in 
place. Below: How trim is held 
in position by barbed extension 


the barbs hold it in position. The 
material used in the “Interlox” 
strip is Tenite II, produced by the 
Tennessee Eastman Corporation. 
It is available in a wide range of 
colors and has a horn-like tough- 
ness and a high luster. The sur- 


face is washable in soap and water, 
requires no polishing. 


GASOLINE: Motor fuel for highway 

use totaled 22,000,000 gallons in 
1940 and for non-highway purposes 
2,000,000,000 gallons, according to 
state reports compiled by the Public 
Roads Administration. 


SEALING 
For Cracks In Water 


Jackets of Gasoline Engines 


Sees in liquid form, a new 
sealing material for water jackets 
and radiators of gasoline engines 
is claimed to find and seep into 
cracks and then to congeal into a 
hard metal-like substance on con- 
tact with air. This material, known 
as Whiz Weld Metal, is claimed to 
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flow readily in the circulation sys- 
tem of the engine and not to clog 
water passages or circulating 
pumps. 


FROZEN COFFEE 


Process Reduces Bulk, 


Preserves Flavor 


Desicres to render a joint service 
to the packer, distributor, retailer, 
and consumer in the general food 
line, a new method of processing 
and packaging foodstuffs is the 
recent invention of John C. Don- 
nelly. It involves a combination of 
two methods of preservation— 
rapid refrigeration and compres- 
sion. 

Immediate application of the 
process for public consumption 
will be confined to the coffee mar- 
ket. Coffee processed under the 
Donnelly patent will reach the 
consumer in cellophane-wrapped 
compressed and refrigerated 
blocks, each two inches by two 
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inches by one half inch, packed 20 
to the pound. The consequent re- 
duction in cubic displacement will 
cut distribution and storage costs. 

The reduction exceeds 50 per- 
cent, according to the inventor, 
who points out that an ordinary 
carton used for transporting 12 
pounds of vacuum-tinned coffee 
will accommodate 30 pounds of the 
refrigerated product. 

In its preparation, the coffee is 
first refrigerated directly from the 
roasting oven to a point 20 to 30 
degrees below zero, Fahrenheit. A 
state of “‘susperided animation’’ is 
thus created, sealing the volatile 
oils in the bean itself. 

While in this ‘anesthesia,’’ the 
coffee is ground and compressed 
into blocks and maintained in the 
frozen state until it reaches the 
consumer. At home, it is again 
placed in the refrigerator. The 
volatile oils that account for the 
taste and aroma of coffee will re- 
tain their solidified state and the 
coffee will remain fresh indefinite- 
ly so long as it is kept in the re- 
frigerator. 

An added advantage claimed for 
this process is that the particles of 
the ground coffee are fractured by 
the compression in such a manner 
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as to permit a greater aqueous 
extraction, enabling the user to 
obtain 15 to 20 more cups to the 
pound than usual. It is estimated 
that the average user of coffee in 
the conventional form throws 


away 30 percent of yet usable cof- 


12 pounds canned: 20 pounds frozen 


fee in disposing of the ‘“‘grounds’’, 
Mr. Donnelly points out. 

Each individual unit of the new 
processed coffee is a measured 
quantity, thereby eliminating one 
haphazard operation by the con- 
sumer. Although in compressed 
form, it is sufficiently friable for 
convenient home use. 


TNT 
Being Made 70 Percent 


From Petroleum 


Dies needs for TNT explosives 
are being supplied for the most 
part from toluene made by the 
petroleum industry, in plants now 
operating or that will be in opera- 
tion within a few months. The 
annual production of toluene from 
the plants now operating and un- 
der construction totals 100,000,000 
gallons, enough to make 1,000,000,- 
000 pounds of TNT, with 70,000,- 
000 gallons coming from petroleum 
and only 30,000,000 gallons from 
coal carbonization, the normal 
method of making this principal 
ingredient of TNT. Toluene from 
coal carbonization is strictly a by- 
product, and the yield is only 3 
pounds per ton of coal. On the 
average, selected gasoline fractions 
yield 50 percent of toluene, with a 
few giving as much as 80 percent 
in the laboratory. 

Two principal methods, extrac- 
tive and catalytic, are available for 
the manufacture of toluene from 
petroleum. Certain crude oils con- 
tain enough toluene so that it can 
be separated commercially merely 
by an extension of the basic petro- 
leum refining method, straight dis- 
tillation or extraction. Much great- 
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er yields can be obtained, however, 
by the chemical conversion or 
synthesis of toluene from certain 
gasoline fractions of petroleum. 
The gasoline molecules obtained by 
distillation and cracking are fur- 
ther processed to cause a chemical 
alteration, resulting in toluene. 

The petroleum fraction used for 
the catalytic manufacture of tolu- 
ene is normally a portion of ordi- 
nary gasoline. Even doubling the 
present production so that 200,- 
000,000 gallons of toluene were 
made from gasoline would have 
little effect on the supply of motor 
fuel, he asserted, because this huge 
amount of toluene, enough to make 
2,000,000,000 pounds of TNT, 
would be less than 1 percent of 
the annual production of more 
than 25,000,000,000 gallons of mo- 
tor fuel. 


FRUIT WRAP 


Moisture-Proof Film 


Preserves Fruit 


Dea of a new technique 
in wrapping oranges and other 
citrus fruits, employing Pliofilm, 
makes possible the extension of 
preservation of these important 
products for months. Tests in the 
laboratories of the Florida Agricul- 
tural experiment station at Gaines- 
ville have demonstrated that 
grapefruit wrapped in this manner 
and stored at 70 degrees tempera- 
ture for seven months retained its 
texture and juices, and _ seeds 


showed no indication of sprouting. 
Pliofilm, the wrapping materiai 
used in the experiments, is a mois- 





Plump, wrapped: Shriveled, unwrapped 


ture-proof, transparent, synthetic 
plastic developed in laboratories of 
Goodyear Tire and Rubber Com- 
pany, and is widely used for pack- 
aging food products. 

The success of this application is 
due to the fact that the wrapping 
allows transmission of carbon 
dioxide with enough rapidity to 
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keep the fruit from suffocating, 
but transmits moisture vapor 
slowly enough to prevent loss of 
moisture, thus retaining the juices 
and fullness of the fruit and pre- 
serving vitamin content. 

Because thin-gage Pliofilm can 
be used in a special stretch-wrap 
process which permits a small 
sheet of the material to be wrapped 
tightly around a large surface, 
application of the new develop- 
ment is feasible from an economic 
standpoint and also enhances the 
appearance of the fruit by giving 
it a glossy surface covering. 


RADIO MEN 


Thoroughly Trained 
In Four Months 


Lencermne of young men between 
the ages of 17 and 28 are becoming 
trained radio operators through 
enlistment in the Naval Reserve. 





Receiving position for training 


Not only are they obtaining train- 
ing which will likely prove highly 
valuable on return to civilian life, 
but in the meantime they are help- 
ing the Navy to meet-its urgent 
need for radio personnel, now a 
doubly important feature as United 
States participation in the war gets 
into gear. 

With the concentrated training 
program developed by the Navy a 
man, even without previous radio 
experience, becomes a qualified 
operator ready for active service 
at ship or shore stations after only 
16 weeks of training. He is then 
capable of copying code directly 
on a typewriter at a rate of 25 
words per minute, has developed 
general familiarity with navy 
transmitters and receivers, has ac- 
quired knowledge of the funda- 
mentals of visual and underwater 
signaling, and has been trained in 
basic naval subjects and routine. 

Every effort is made to keep this 
training as practical as possible. 
This is carried even to the extent 
of providing at the schools groups 
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of complete receiving positions 
similar to those encountered in ac- 
tive service. These afford practical 
experience in tuning regular naval 
communications channels and 
copying actual naval dispatches 
from the air. The accompanying 
illustration shows one of a number 
of such receiving positions at the 
U. S. Naval Reserve Training 
School, Noroton Heights, Connecti- 
cut, each equipped with its own 


Hallicrafters communications re- 
ceiver. 
The Noroton Heights school 


alone trains 500 operators every 
four months and others distributed 
throughout the country are train- 
ing thousands each year. These are 
men selected on the basis of apti- 
tude or previous radio experience 
from among those enrolled at na- 
val training stations. 


EYES: Although parents with brown 

eyes may have children with blue 
eyes, very rarely do two blue-eyed 
parents have a child with brown eyes, 
according to the Better Vision Insti- 
tute. 


PAINT CLEANER 
Prepares Old Finished 


Surface For New Coat 


Wars it becomes necessary to 
repaint a glossy or enamel coated 
surface, some means must be pro- 
vided for deadening the gloss so 
that the new paint will bond to 
the surface. With a new material 
called Imperial Wil-Bond, this job 
is simplified. Wil-Bond is a clear 
liquid which is applied with a 
cloth to remove dust, grease, and 
wax. It also cuts the gloss from 
the surface and sets up a slight 
tack which insures a complete 
bend with the new paint. If the 
surface to be refinished is clean 
and free from grease, the Wil- 
Bond liquid need merely be added 
to the new paint before applica- 
tion. 


ALL-WHEEL-DRIVE 


Replaces Ox-carts in 


Geological Service 


Fen ox-cart to a modern all- 
wheel-drive truck is a pretty long 
jump, but nothing in between 
could do the job, according to 
Gordon Barbour, president of the 
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Marsh buggy for geological operations in Bolivia 


Barvia Company of La Paz, Boli- 
via. 

Mr. Barbour owns gold and oil 
properties far back in the interior 
of Bolivia where the only roads 
are ox-cart trails over mountain, 
marsh, and plain. As many as 20 
oxen are employed in places to 
pull a single cart at speeds of 15 
to 18 miles per day. 

As a result of experience with 
a previous purchase of a Marmon- 
Herrington light delivery ll- 
wheel-drive converted Ford, Mr. 
Barbour was .convinced that a 
similar vehicle with much larger 
tires and other special features 
would be exactly what he needed 
to conduct geological surveys over 
his properties. 

The vehicle finally developed 
presents a rather weird appear- 
ance, but from tests made locally, 


CAR AGE: 43 percent of all the motor 

vehicles ever sold in United States 
are still in operation. 74 million cars 
have been sold up to the end of 1940, 
and 32 million are still in use. 


there is no question but that it will 
render the service expected. Start- 
ing with a standard ton and a half 


truck, engineers proceeded with. 


the same conversion to all-wheel- 
drive which has been done with 
thousands of similar units for in- 
dustry and military services. But 
the change did not stop there. In 
addition to equipping the truck 
with a heavy duty winch and air 
compressor, both operated from a 
power take-off on the auxiliary 
transmission, two complete sets of 
tires were provided. The first set. 
for operation on paved roads, were 
9.00 by 20’s all around; while the 
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others were mammoth 13.50 by 
24’s, dual mounted on the rear 
wheels, to provide the extreme flo- 
tation and traction necessary for 
the worst imaginable cross-coun- 
try operation. 


BEETLE CONTROL 
Possibilities of “Milky 


Disease” Bacteria 


Lore a tiny helping of “milky 
disease” bacteria into the body 
cavity of a Japanese beetle larvae 
is a ticklish operation. If a fleshy 
little larva wiggles—and wiggle 
they will—the intestine may be 
punctured and the injected inocu- 
lum lost. 

So United States Department of 
Agriculture entomologists have 
discovered a way to take the wig- 
gle out of the larvae during this 
delicate operation — by anesthetiz- 
ing them. S. R. Dutky of the Bu- 
reau of Entomology and Plant 
Quarantine has found that larvae 
may be anesthetized for a period 
of eight hourg with little or no ill 
effect. He uses dry ice to furnish 
the carbon dioxide anesthetic. 

“Milky disease,” natural enemy 
of the Japanese beetle, is being 
tested widely by entomologists as 
a beetle-control measure in heav- 
ily infested areas. The bacteria are 
injected into healthy Jap beetle 
grubs, where they multiply. Bodies 
of grubs so injected are ground, 
mixed with talc, and dusted over 
the ground or placed in soil where 
grubs are feeding. A feeding grub 
takes up the disease germs which 
reproduce in tremendous numbers 
until there are enough to kill the 
grub. Grubs killed by the disease 

(Please turn to page 88) 
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_ LEARN THE EASIEST OF ALL LANGUAGES 











AT ONCE 


Expanding U. S. trade with South America means new oppor- 
tunities if you can speak SPANISH! Today, more than ever before, 
American firms need SPANISH-SPEAKING export managers, 
clerks, translators, salesmen, engineers, stenographers, secretaries, 
business and professional people. 


World conditions have made SPANISH the most important 
foreign language. For business, for culture, travel or pleasure, 
it is the most useful as well as the easiest of all languages to learn. 
And now you can learn SPANISH in your spare moments — 
right in your own home—quickly, easily, cheaply—in only 15 
minutes a day! 


OR PLEASURE 


Learn asachild learns-by listening 
to native instructors in your own home! 


HE QUICKEST and surest way to learn 
SPANISH, or any language, is by listening 
to it—the way children learn! This is the natural 


What Others Say 


RUDY VALLEE 


says... “delighted 
with results from 
Spanish and French 
Cortinaphone Courses 


: invaluable in 
broadcasting and re- 
cording.” 


FRANK LUTHER 


says... “Pronuncia- 
tion on records re- 
markably clear.” 


“Anyone Can Learn” 


“Your clear records 
make it possible for 
anyone to learn the 
language of _ their 
choice.”” — Mr. Tom 
White, Muskogee, 
Okla. 


“BK Good Investment’ 


“Have just returned 
from Mexico and 
tound that my Cor- 
tinaphone Course was 
a good investment.”’— 
Phillips B, Iden. 


“The Best Way” 


“T believe your meth- 
od the best way to 
acquire a working 
knowledge of a foreign 
language in the short- 
est time.’”?’ — Louts A. 
Smith, Fort Kent, 
Maine. 





FREE BOO 


Without obligation, we will send the Cortina Academy’s free book, ‘“‘The Cortina 
Short-Cut to Speaking Foreign Languages.” In 32 fascinating pages, this book tells all 
about the easy Cortinaphone Method and how it can open up opportunities to you today. 
Mail coupon today — NOW. 


CORTINA ACADEMY 


way: to listen, then repeat what you hear until 
speaking the language becomes natural to you. 


Cortina “Learn by Listening” Records bring 
the clear, cultured voice of a native SPANISH 
instructor with easy time-tested Cortina lessons 
right into your living-room. He talks to you when- 
ever you wish—as often as you like—in faultless, 
idiomatic Spanish. He converses with you just as 
any SPANISH-SPEAKING person would, on the 
streets, in shops, in the offices of a South or Central 
American city. Your instructor never tires, never 
complains! 


New Opportunities Ahead— 
Now is the Time to Learn! 


SPANISH is the easiest of all languages to 
learn! And this is the finest time to learn it. The 
tremendous expansion of our interests in the Latin 
American countries will open up excellent oppor- 
tunities to you for years to come! Practically every 
day our newspapers announce new trade pacts and 
the opening of new branch offices in South Ameri- 


ca by U. S. firms. 


Remember, SPANISH means greater social 
advantages, too. Everyone should know at least 
one foreign language. With SPANISH, you 
discover new and interesting cultural fields. 
And imagine the thrill of being able to stray 
away from the “beaten paths” of the con- 
ducted travel tours—and truly enjoy out of 
the way corners of lands to the south! 


DESCRIBES 5-DAY 
TRIAL OFFER 


“Proof-in-5-Days”’ offer. 


You'll be amazed how quickly you can pick 
up ordinary conversation! Business and commer- 
cial terms soon become second nature to you! With 
Cortina “Learn by Listening” Records, you can 
progress as fast, or as leisurely, as you wish! 


Prove It Yourself — 
Make This 5-Day Test 


With the Cortina Method, you need not spend 
long hours in class, or pay high fees to an ex- 
pensive tutor. You start AT ONCE to learn 
SPANISH as it should be spoken—not with an 
“accent” that can’t be understood (the kind people 
laugh at even if they eventually “guess” what 
you mean) but SPANISH that can be understood 
and really used wher- 


ever you are. 
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Today, when SPAN- ITALIAN RMAN, 
ISH, the most import- Soh Tauck? 


ant foreign language in in Ontinaphone Courses 
the world can mean so | Italian ang menenman, 
much financial gain and Spanish-speaking Cor 


Ple Peo- 
travel pleasure, why not teaches von recuve in 
see, what this fascinat- anguage as suens new 
ing, inexpensive Cor- S. course décommat 
tinaphone Method will do wad and are sent on 
for you? You risk nothing. Days’ Owe, F P00f-in-5- 


You first PROVE—right Check 
at home—that this amaz- 
ing method CAN quickly 
teach you the ftanguage 
of your choice. 
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CORTINA ACADEMY (Language Specialists For 60 Years) § 
Dept. 152, 105 West 40th Street, New York, N. Y. i 


Please send me — without obligation — your free book, 


(Check language in which you are interested ) 
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PSYCHIC RESEARCH 


Our Search for the Supernatural 


Do Mediums Fear to Face a Scientific 


Investigation of Psychic Phenomena? 


A. D. RATHBONE, IV 


Secretary, Scientific American 
Committee for the Investigation of 
Psychic Phenomena 


[: SEEMS fully apparent at this 
time that most mediums, psy- 
chics, and spiritists have no desire 
to attempt to prove once and for 
all that there exists a basic, truth- 
ful, scientific explanation of their 
so-called phenomena. Presumably, 
if the lack of collaboration which 
our Committee has thus far re- 
ceived in its investigation of 
psychic matters is any criterion, 
most producers of psychic demon- 
strations prefer to continue their 
activities in their own dimly-lit or 
darkened mediumistic parlors 
with their own groups of “believ- 
ers” without benefit of public ac- 
ceptance that the things that take 
place there are factual, and not 
hoaxes. Indeed, one leader in the 
psychic world, himself not a me- 
dium, has emphatically urged that 
all persons who claim supernatural 
power avoid our Committee and 
its earnest efforts to prove the 
truth, as though the idea of psychic 
research were a pestilence. 

True, we have had demonstra- 
tions, we have had seances, but of 
none of them can it be said that 
anything of a startling or out- 
standing psychic nature presented 
itself. While we are beholden to 
those mediums who have come 
forward in an effort to co-operate 
for the benefit of the public by 
conclusively proving the exist-+ 
ence, the presence, or the motiva- 
tion of psychic forces, we must, 
nevertheless, conclude that the 
mediumistic world as a whole is 
fearful of the clear, cold light of 
a scientific investigation. It has 
been estimated that upwards of 50 
million dollars yearly is paid to 
mediums, psychics, seers, fortune 
tellers, and others who claim oc- 
cult powers by persons who seek 
answers to the query of what lies 
ahead, or to establish alleged 
“contact” with those who have 
passed on. This is big business, 
even in these days of fabulous 
figures, and it may be that there 
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is reason for the lack of co-opera- 
tion to date. 

When, last April, Scientific Am- 
erican joined forces with the Uni- 
versal Council for Psychic Re- 
search in an effort to determine 
the truth concerning psychic mat- 
ters, it was emphatically stated 
“that this proposed inquiry into 
psychic and spiritistic phenomena 
in no sense questions any form of 
religious belief, but is solely a 
scientific study to determine the 
true facts concerning what have 
been termed ‘supernatural mani- 
festations.’”’ In other words, this 
investigation is not a ‘witch 
hunt”; it does not seek to belabor, 
besmirch, or to expose any person 
or his belief. Rather, it is a con- 
scientious attempt to settle an im- 
portant question, one which, be- 
cause of war and unsettled social 
and economic conditions, has be- 
come greatly amplified in the pub- 
lic mind. In times like these, far 
too many people turn to secret 
rites of cults or individuals in a 
desperate venture to satiate their 
craving for knowledge of the fu- 
ture; they are, unconsciously, per- 
haps, trying to allay a gnawing 
fear. This, we have maintained, is 
an attitude inimical to the national 
welfare; it is a dangerous trend— 
unless the claims of the psychics 
and the mediums are true! 


F IT is possible to contact forces 

of which we now know nothing, 
and if those forces can be of as- 
sistance to individuals and to the 
nation in this time of peril, then, 
by all means, let us know more of 
them—let us make use of them in 
this national emergency. If me- 
diums and psychics are, for some > 
thus far unknown reason, persons 
peculiarly adapted to perform this 
service to the country, then let us 
enlist their services at once. But, 
before that action can be taken, 
they must prove beyond all ques- 
tion of a doubt that the ability 
they profess to possess to contact 
the “spirit world” is authentic; 
that their theories are tenable and 
truly applicable to the best in- 
terests of the public at large. 
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If the psychic forces do exist, if 
they can be contacted by specially 
gifted persons known as mediums 
who claim that certain physical 
psychic manifestations are proof 
of such contact, then beyond a 
doubt the fears and the worries of 
thousands of us can be alleviated 
by further knowledge of the oc- 
cult. However, just as a man who 
joins our armed forces must dem- 
onstrate his physical and mental 
capabilities for such service, su 
must the spiritists, psychics, and 
other purveyors of mediumistic 
service prove their fitness to be 
publicly considered as an authen- 
tic source of knowledge of what 
transpires in another world or of 
what will transpire in this one. 
In this respect it is again and again 
emphasized that these statements 
do not refer to Spiritualism as a 
religion, nor to any other form of 
religious belief, the tenets of 
which may provide mental and 
spiritual solace, especially in times 
of severe trial. We are concerned 
only with those who, for compen- 
sation or otherwise, allege that 
they can produce psychical mani- 
festations of a physical nature 
which are in turn interpreted as 
demonstrations of occult forces, or 
which are construed so as to give 
“messages,” information, or to 
prognosticate the future. 


HE Scientific American Com- 

mittee for the Investigation of 
Psychic Phenomena is a_ body 
originally constituted and consist- 
ently maintained to endeavor to 
ferret out the truth regarding 
spiritistic phenomena. To that end, 
six simple regulations were laid 
down to govern the activities of 
the Committee and any persons or 
organizations who might be will- 
ing to co-operate with the Com- 
mittee, and an award of $15,000 
was established through the joint 
appropriations of Scientific Amer- 
ican and the’Universal Council for 
Psychic Research. (April 1941). 
In regard to the award, criticism 
has arisen that this is an objection- 
able feature, but it must not be 
forgotten that the announcement 
that a substantial sum is available 
for the unequivocal proof of what 
is today unproved is, in itself, evi- 
dence to all and sundry of good 
faith. Further, mediums or others 
who may join in our search for the 
supernatural might be put to ex- 
pense or actual loss by working 
with us, and deserve remunera- 
tion, if and when the _ psychic 
premise can be followed with quod 
erat demonstrandum. Again, if 
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The World of Mysterious Phenomena 


Wat are the strange journeys of the soul? Who speaks the words you hear 
within? Are the visions you glimpse, and which lift you to the heights, pranks of 
the mind or are they momentary glimpses into a world of phenomena of which man is 
yet in ignorance? Is there an intelligence which manifests in an extraordinary manner 
or can all unusual experiences be explained by natural law and order? 


The word SUPERNATURAL rings throughout the world today as it has for 
centuries. But in this age an impartial investigation and a serious study of the un- 
usual can be had. What greater fascination is there than that of the unknown? 


What greater enjoyment can be had than an inquiry into the 
mysterious? The greatest minds of all ages have put themselves 
to this task of investigation. Some oppose and contradict each 
other, but their findings constitute a wealth of knowledge. 


This Free Book of Daring Truth 


Behind every strange — eerie or weird — happening which we 
experience, lies a fundamental law of nature. The difference be- 
tween fear and self-confidence is the understanding of these laws. 
Once you know the cause, the most unusual events or occurrences 
of your life, or of the world in which you live, are no longer mys- 
terious. Have you wondered about the causes of hunches, and 
what accounts for the peculiar impressions or premonitions you 
have? 

The Rosicrucians, a world-wide brotherhood of learning, will 
fearlessly present to you little known facts about yourself and 
these strange realities of life — which you can use in a most prac- 
tical way every day — here and now. Send for the free explana- 
tory book, “The Mastery of Life,” which tells how you may 
receive such knowledge. This is an offer made to intelligent, 
inquiring minds. It is not an appeal to mere thrill seekers. 


Address: Scribe N. Z. Y. 


The Rosicrucians (AMorc) 
ROSICRUCIAN PARK, SAN JOSE, CALIFORNIA 
(Not a Religious Organization) 
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The supernatural is the 
open door to a natural 
world of mystery. 





Within the comfort and 
security of your home 
these strange truths are 
revealed. 


Supernatural! 
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Are You— 


——~ putting your spare time to 
good advantage? 


——“\one of the many who are 
seeking a new field to en- 
ter? 

“—=——\seeking a means to save 
money wherever possible? 


If you are, here is 
a practical solution 
to your problem. 





HOPKINS’ 
CYCLOPEDIA 
OF 
FORMULAS 


Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi- 
cal facts. 


Is the foundation for 
hundreds of suggestions for 
those who are seeking sala- 
ble articles which can be 
home 


manufactured at 


profitably on a small scale. 








o 


F you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives,  antiseptics, 
bleaches, cosmetics, ete. 


You can profitably make 
them from the 15000 form- 
ulas contained in the 1077 


pages of 


HOPKINS’ 


Cyclopedia of Formulas 


$5.50 postpaid (domestic) 


For sale by 


SCIENTIFIC AMERICAN 
24 W. 40th St., New York City, N.Y. 





| spite the fact that in some 
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any psychic feels that his or her 
services would be tainted by ac- 
ceptance of the award, its donors 
will gladly make it payable to any 


| charity or other beneficiary, duly 


and legally appointed. 
As for the regulations, they are, 


| as has been pointed out, simple in 
| the extreme. 


We ask only that 
formal application in writing be 
presented to the Committee stat- 


| ing that any phenomena produced 


by the medium will be ‘“‘accom- 
plished solely by supernatural, 
spiritistic, or psychic agencies, and 


not through trickery, abnormal 
physical development, legerde- 
main, or mechanical devices.” 


Certainly, if the medium sincerely 
believes he or she has psychic 
powers and has no need to resort 
to trickery —as many have been 
shown to do —there can be no ob- 
jection to this requirement. 
Naturally, demonstrations or at- 
tempted demonstrations must be 
performed in the presence of our 
Committee or such of its members 
as may be appointed by the Chair- 
man, and, as a corollary, the Com- 
mittee or its Chairman may re- 
quest repetition of seances or 
demonstrations. Most important of 
all, perhaps, is the regulation that 
“demonstrators of psychic phe- 
nomena will be permitted to name 
and to work under their own con- 
ditions during the first seance or 
demonstration, so long as such 
conditions are compatible with the 
best interests of the aims of the 
Scientific American Committee.”’ 
Obviously, the Committee, en toto 
or in part, cannot today journey 
to the Philippines, Mexico, or Bra- 
zil, as has been suggested by cer- 
tain correspondents. Nor is it feas- 
ible under present conditions to 
hold Committee meetings here, 
there, and everywhere, but any 
medium or psychic who desires to 
appear before our Committee in 
New York City or its immediate 


| environs will be welcomed. 


I Is extremely noteworthy that 
there are no test conditions 
placed on the medium at the first 


appearance before the Committee. ° 
| He or she is entitled to demonstrate 


unmolested and unhampered, de- 
in- 
stances in the past, the mediumistic 
operations proved immediately to 
be transparent as fraud to one or 


| more members of the Committee. 


Furthermore, even if test condi- 
tions are imposed at a later seance 
or demonstration, the Committee 
agrees “to the best of its ability 
to see that its conditions do not 
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hinder or inconvenience the me- 
dium or demonstrator.” As Sci- 
entific American is the official 
publication of the Committee, its 
publishers reserve the right to pre- 
sent the findings to the public. 
Finally, it must be remembered 
that the present investigation does 
not incorporate telepathy, tele- 
pathic experiments, or any other 
form of mental phenomenon or 
demonstration. 


C THE past, through the efforts of 
Scientific American and other 
investigatory bodies, it has been 
conclusively proved that certain 
individuals who termed themselves 
“mediums” and who claimed to 
have contact with psychic forces 
had no such contact and had util- 
ized mechanical appliances or 
other “human” means to produce 
their so-called phenomena. These 
people had accepted money from 
the public for their “‘demonstra- 
tions.”’ This, however, is not to say 
that psychic forces do not exist or 
that they may not be contacted. 
Somewhere there may be a person 
or persons who have succeeded in 
one of man’s ever-hopeful ven- 
tures—to determine survival after 
death, to communicate with the 
spirits of the next world, either 
or both accomplished with physi- 
cal rather than mental evidence as 
proof. If such there be, let him 
now come forward and work in 
harmony and in full confidence 
with the Scientific American Com- 
mittee for the Investigation of 
Psychic Phenomena. All that is 
sought is the truth, the scientific 
explanation concerning this age- 
old problem, but unless broader 
and more generous co-operation 
can be obtained in the future from 
the disciples of psychic belief, 
their silence and failure to co-op- 
erate can only be construed as too 
significant to need further com- 
ment. - 

There can be no doubt that the 
controversy of today over this 
question is essentially the contro- 
versy of 1000 B.c. translated into 
modern terms and given an up-to- 
date setting It is, perhaps, too 
much to hope that it may ever be 
permanently settled, but it does 
not seem too much to wish for that 
our Committee may be instru- 
mental in producing conclusions 
for this generation, conclusions 
that will be effective at least until 
this generation grows old and dies 
off, in favor of another generation 
with a shorter memory. To that. 
minimum of effect our Committee 
will continue to bend its efforts. 
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White COLLAR 


OOK around your office. A few men have 
“arrived’”’. They are the executives, earn- 

ing big money. The others are what the top 
men in the company call ‘‘white-collar work- 
ers’’—able, conscientious, hard-working — 
perhaps with specialized training, but they 
are nevertheless figuratively worth a dime a 


dozen. 


WHAT'S THE DIFFERENCE between the executive 
and these ‘‘white-collar workers’’? That’s the 
question being asked by men who have hopes 
...men who want to climb out of the rut 
and into the top-flight class themselves. The 
answer is—there’s very little difference! 


Has the man who makes $5,000 twice as much 
brains as the man who makes only $2,500? 
Has the man who makes $10,000 twice as 
much brains as the man who makes $5,000? 
Of course not! And it would be amazingly 
easy for many men to transform an average 
salary into a large salary! 


HOW IT’S DONE! The difference between suc- 
cess and merely ‘‘getting along” lies in execu- 
tive training. In the old days, successful 
executives had to gain their ability through 
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MEN ARE STILL A Dime A Dozen! 


long years of experience. But as business be- 
came more complicated, educators became 
business-minded. Many big universities added 
schools of business; the Alexander Hamilton 
Institute was founded—and since then has 
pointed the way to success to more than 
400,000 men! 


HOW YOU CAN DO it. The Institute has or- 
ganized and formulated the knowledge of the 
country’s most successful business men. Co- 
operating with it are dozens of leaders like 
Edward R. Stettinius, Alfred P. Sloan and 
Thomas J. Watson. Asa result, the Alexander 
Hamilton Institute offers you modern, up- 
to-the-minute training and information you 
would almost have to give your right arm to 
gain by any other method! 
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Posttion sags se erie: 


CUSTOM-MADE TO SUIT YOUR NEEDS. Please get 
this fact clear in your mind. The Alexander 
Hamilton Institute offers a PERSONAL 
service, geared not only to YOUR partic- 
ular needs, but to your particular needs 
TODAY—whether you are a young man 
just earning his first business laurels, or 
a busy corporation official who wants to 
keep up with rapidly changing economic 


conditions. 


PUT IT UP TO US. Why not prove to yourself 
that you have the first quality of an executive 
—the ability to make a decision? Write us for 
a free copy of that important little book, 
“Forging Ahead in Business’’. For many men 
this simple act has been a major turning- 


point in life! 


Alexander Hamilton Institute, Inc. 
231 Astor Place, New York, N. Y. 


Please mail me, without cost, a copy of “Forging 
Ahead in Business’. 


(Continued from page 82) 
turn milky white, disintegrate, 
leaving little heaps of disease 
germs to be picked up by the next 
generation of grubs—and so on. 


MOBILE POWER 


Railway-Car Plants 
For U. S. Navy 


lar Bureau of Yards and Docks, 
Navy Department, has ordered 
two 10,000-kilowatt mobile steam- 
electric power plants mounted on 
special railway cars from the Gen- 
eral Electric Company to supply 
emergency power wherever its 
projects may require. 

The mobile power plants will be 
the first of their kind to be built, 
but the turbine generators, boilers, 
and electrical equipment used in 
them will be apparatus of the 
types proved in service in regular 
industrial installations. 

Each of the units will be housed 
in two specially built railway cars 
which can be hauled over the rails 
at speeds up to 40 miles per hour. 

The power-generating car will 
contain a 10,000-kilowatt turbine- 
generator and its accessories, a 
condenser, and the necessary 
switchgear. The boiler and its aux- 
iliaries, along with a starting en- 
gine generating set will be housed 
in the second car. A mobile sub- 
station, constructed on a standard 
car, will be used in conjunction 
with each generating unit to per- 
mit proper voltage to be obtained 
for any Naval Shore Establish- 
ment. 

Engineers estimate that the mo- 
bile power plants can be put “on 
the line” within 24 hours after they 
are shunted into a siding. 

Bunker C fuel oil will be used 
to fire the boilers, and each unit 
will consume about three tank 
cars a day when operating at full 
load. A sufficient fuel supply for 
two hours’ operation will be car- 
ried in the boiler cars of each of 
the units, however, so that they 
can generate power before the tank 
cars are hauled up and connected. 


COACH-SLEEPER 


Features New Economy 


In Rail Travel 


Cena and economy for the 
railroad traveler are the two fact- 
ors which influenced the design of 
a new coach-sleeper recently put 
into experimental use on several 
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Triple-deck berths 


railroads by the Pullman Com- 
pany. 

The cars are completely new in 
design, being provided with a side 
aisle and a series of compartments. 
For daytime use these compart- 
ments are made up with seats for 
three passengers in the single units 
or for six passengers—in groups 
of three, facing—in the double 
compartments: 

For night use, the compartments 
are converted into sleeping quar- 
ters for three in the single sections 
and for six in the double sections. 
Access to the center and upper 
berths is provided by a sturdy 
stairway-type ladder which is re- 
moved in the daytime set-up of 
the compartment. Each one of the 
berths is provided with a reading 
light and an individual control for 
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air from the general air condition- 
ing system of the car. In each 
compartment is a wash basin fur- 
nishing hot and cold water, a den- 
tal faucet, a mirror, and an electric 
shaving outfit. In addition to these 
facilities there are two individual 
wash rooms and a toilet located in 
each end of the car. 

These new cars accommodate 42 
passengers in ten single compart- 
ments and two double compart- 
ments. 


TIME 


To Exact Second With 
New Wrist Watch 


Ta are many spheres of activ- 
ity, particularly broadcasting, 
where time to the exact second is 
necessary. As a matter of fact, 
there is no timepiece of a portable 
kind that can keep time to the 
exact second for any very long pe- 
riod. Furthermore, in a conven- 
tional watch, when the stem is 
pulled out to set the minute and 
second hands, the action merely 
disengages them from the move- 
ment. The movement continues to 
run, and the second hand continues 
to turn. It has not been found prac- 
tical because of high gear ratio to 
disengage the second hand from 
the movement. In a new watch 
just announced by Longines, how- 
ever, pulling out the stem not only 
frees the hour and minute hand, 
but also stops the watch. 

In remote broadcasting, where 





Double compartment in new coach sleeper, set-up for daytime use 
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AIR-RAID DEFENSE 
Calls for Specialized Knowledge 


Based on Practical Experience 


ITH virtually the entire civilized world in the 
throes of war, and air-raids a common topic of dis- 


Experience gained by that valiant nation has been incor- 
porated in a number of books, covering the various as- 
pects of the situation, and these books are now available 
in the United States. The most outstanding of these have 
been selected. and short descriptions of them appear be- 


cussion everywhere, it becomes of paramount importance 
for everyone to inform himself on the subject. And the 
best source of information is England, where the popu- 


lace has been subjected to over 500 raids from the sky. low. 


CIVIL DEFENSE 
By C. W. Glover 


1220 over 900 pages of text, photographic reproductions, and drawings 

the author has packed a vast amount of information on the whole sub- 
ject of protection of civilians and their property from air raiders. Factual 
information is given about various types of bombs, how they function. 
and how best to combat their effects. The discussion of bombs covers high 
explosives, incendiary, and gas. Then follow exhaustive chapters on build- 
ing construction in general, strengthening of existing buildings, air raid 
shelters of many types, air-raid precautions, organization of civilian de- 
fense units, and a vast amount of pertinent information. The illustrations 
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sreatly enhance the practical value of the text.—$16.60 postpaid. 


THE HOME GUARD TRAINING MANUAL 
Edited by John Langdon-Davies 
ERE are presented the basic facts that should be 


known when planning the organization of a civilian 
defense unit, whether the object be for combatting spo- 
radic air raids or stemming actual invasion of military 
forces. The text, accompanied by a few drawings, covers 
such phases of the work as observation and communica- 
tion, obstruction and demolition, rifles of various types. 
hand grenades, anti-tank and anti-aircraft warfare. discip- 
line and drill.—$2.60 postpaid. 


AIR-RAID DEFENSE 
By Curt Wachtel 


HE subject matter of this volume covers more than its 

title indicates. It not only delves into the construction 
of air-raid shelters from all angles, but also considers such 
matters as the political and military concepts of totali- 
tarian warfare, starvation, sabotage, mental and moral 
destruction, economic aspects, hygienic standards—in fact, 
practically all of the problems that must be faced intelli- 
gently by the population.—$3.60 postpaid. 


PLANNED AIR-RAID PRECAUTION 
By Techton 


PREPARED by a well-known British firm of architects, 
the text of this volume deals particularly with large- 
scale air-raid shelters designed to protect the population 
of whole cities from the dangers of air attack. The pro- 
posals made are based upon careful study of the problems 
involved and upon the application of engineering knowl- 
edge to the needs of the situation. A number of drawings 
illustrate the thorough-going text—$2.60 postpaid. 


AIR-RAID PRECAUTIONS 


EN separate parts make up this volume, all of them 

essential to a clear view of the whole subject. These 
parts cover: Rescue parties and clearance of debris; Or- 
ganization of decontamination services; Organization of 
air-raid wardens’ service; Structural defense; Communica- 
tions and reporting of air-raid damage; Notes on training 
and exercises; Gas detection and identification; Protec- 
tion of windows; Inspection and repair of respirators and 
oilskin clothing; Care and custody of equipment.—$3.10 
postpaid. 


These books constitute a complete library of information of vital importance to 
every citizen of the United States. 


For sale by 


Scientific American 


24 West 40th Street 
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New York, N. Y. 
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programs must be dove-tailed into 
a schedule controlled by the mas- 
ter station control clock, there is 
time lost and uncertainty on the 
part of the man running the re- 
mote show because he never knows 
to the second when he should be 
ready to go. This new Longines 
watch can be synchronized with 


Wrist watch 
that can 
be set 
to exact 
second 





the station control clock before the 
engineer goes on a remote job, in 
this way; when the second hand 
of the watch reaches the ‘12” posi- 
tion, the stem is pulled out, and the 
watch stops. The minute and hour 
hand are then set a minute or so 
ahead of the time shown on the 
control clock. When the control 
clock reaches the time set on the 
watch, the stem of the watch is 
pushed in, and the watch starts. 
synchronized to the precise second 
with the master clock. The watch 
is of conventional strap watch size, 
and under ordinary conditions will 
remain synchronized with the 
master clock for several hours, and 
operations can be carried out ex- 
actly as if the station clock was 
being consulted. Since the watch 
can be stopped, reset, and started 
as often as desired, it can also be 


used as an emergency timing 
watch. 
CHARGER 


Portable Unit For 


Vehicular Batteries 


Se batteries for motor vehi- 
cles can be charged without the 





Auto battery charger 
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necessity of removing the battery 
by using a new gasoline-driven 
portable battery-charging unit re- 
cently announced by W. D. Fore- 
man. The gasoline engine of the 
unit is of the air-cooled type and 
is directly connected to a genera- 
tor. The latter is provided with 
the necessary controls and a pair 
of cables that terminate in battery 
clips. The complete unit is assem- 
bled on a two-wheel truck. A fuel 
tank, air cleaner, and other essen- 
tial accessories make it completely 
self-contained. 


FUEL ECONOMY 
Stepped Up By 


Mixture Indicator 


I. view of the present gasoline 
situation, all motorists and oper- 
ators of trucks and busses will be 
interested in an instrument that 
makes possible a sharp reduction 





§ 


' Maximum mileage indicator 


in fuel consumption by enabling 
them to secure maximum mileage 
per gallon of gasoline. This instru- 
ment is identical in operating prin- 
ciple to that of the Cambridge 
Aero-Mixture Indicator which en- 
ables pilots of thousands of Cana- 
dian, British, and American mili- 
tary planes and air transports to 
attain maximum cruising range 
through greater economy in engine 
performance. 

Gasoline ignites only when 
mixed with air and it is the func- 
tion of the carburetor of an auto- 
motive engine to mix these ele- 


ments in the proper proportions . 


for combustion. A mixture of 15 
pounds of air with one pound of 
gasoline insures complete combus- 
tion. This ideal air-fuel ratio of 15 
to 1 is not desired in general prac- 
tice, even though economical in 
gasoline consumption, because the 
gasoline engine does not develop 
maximum power with such lean 
mixtures. Maximum power is ob- 
tained in the usual automotive 
engine with an air-fuel ratio of 
from 13:0 to13.bator 12 
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Since no great loss of power re- 
sults when the mixture is over- 
rich, the tendency is to set carbu- 
retors on the rich side—and the 
owner pays for the gas wasted. 
It is possible by analysis of the ex- 
haust gas of a motor to accurately 
determine the composition of the 
mixture supplied by the carbu- 
retor. By the use of the Exhaust 
Gas Tester as a guide the position 
of the pointer on the scale of the 
Tester will show at all times 
whether or not the proper carbu- 
retor setting has been made. This 
small and compact portable in- 
strument analyzes the exhaust gas 
while the engine of the vehicle is 
working either in the garage or on 
the road. Hookup merely requires 
one to insert the sampling tube of 
the tester into the tail pipe of the 
vehicle and the instrument shows 
instantly the air-fuel ratio and the 
corresponding percent complete- 
ness of combustion. 


RUBBER—Production of combat air- 

planes alone requires more than 50 
different articles made from natural 
and synthetic rubbers. 


ROD-LIGHT 
Flashlight Combination For 


Emergency Use 


A COMBINATION torchlight-flash- 
light made with a 534-inch rod of 
“Lucite,” methyl methacrylate res- 
in, aids police officers directing 





One use for the new rod-light 


traffic and avoiding dangerous tie- 
ups, and provides a warning signal 
for motorists and truckers stalled 
at night in any kind of weather. 
The “Lucite” rod is completely 
lacquered a brilliant red to give off 
a bright, penetrating glow, except 
at the end, which is crystal clear, 
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_ _ emitting a strong ray of light simi- 
lar to that of a flashlight. The 
light may be attached to a fender 
with a suction cap. The plastic 
rod is reported to have high light 
transmission, to weigh little, and, 
furthermore, to be virtually un- 
breakable. 


CHINA STRUCK 


Oil Well Drillers 
_ Find Pay Dirt 


Meexas oil-well drillers, who’ve 
been keeping a weather eye out 
for China, can relax now. It’s been 
sighted. Researchers, doing a little 
prospecting on their own, have 
found it, spelled with a small “c,” 
in abundant supplies of pay dirt, 
hitherto unknown in Texas—vol- 
canic ash. 

From this unique formation, 
there has been developed china 
tough enough for Army mess 
boards and fine enough to grace 
the governor’s banquet table. The 
new porcelain, three times stronger 
than ordinary china and of an un- 
equaled snow-whiteness, will tend 
to relieve the shortage of fine china 
imports from European countries, 
it is believed. 


PAINT REMOVER 


Requires No Washing 
Of Surface 


P AINT, enamel, lacquer, varnish, 
and shellac can be readily re- 
moved from surfaces that must be 
refinished, by the application of a 
new paint remover which requires 
no washing of the surface after 
use. The remover, known as No- 
Wash, is a liquid which remains 
wet after it is applied to the sur- 
face to be stripped. No-Wash and 
the surface coating are then re- 
moved with a scraper. No residue 
is left on the clean surface and 
hence no further work has to be 
done before the application of new 
paint. It is claimed that No-Wash 
does not raise the grain of the 
wood or injure veneer. 


HOME REPAIRS 


Pulverized Patching Material 
Of Many Uses 


Avtonc the most trying of house- 
hold problems is the repair of leaks 
in roofs, cellars, around chimneys 
and windows, and many other 
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RODUCTION for Vic- 
tory has unquestioned 
priority. While this may 
cause inconvenience, de- 
lay and sacrifice in filling 
civilian orders, we know 


it has the unqualified en- 
dorsement of everyone with 
whom America comes first. 


HE ability of Bausch & Lomb to 

produce the highly specialized op- 
tical instruments needed by the armed 
forces of the United States was not born 
of the present emergency. It has been ac- 
quired over eighty-nine years of research 
and unbroken experience. 

Today the abilities and facilities and 
accumulated experience of Bausch& Lomb 
are being directed 1n their entirety to filling 
the needs of Production for Victory. 
Needed immediately are the instruments 
of which Admiral Blandy speaks—the 
rangefinders, binoculars, aerial height find- 
ers, and photographic lenses. 

Vital as these are, there are others 


Why Bausch & Lomb? 





equally essential which Admiral Blandy 
did not mention. Among these are the 
spectrographic and metallographic equip- 
ments used in the analysis and quality 
control of cartridge cases and armor 
plate, the contour projectors and the 
tool-makers microscopes for the fine 
measurments upon which mass produc- 
tion of tanks and airplanes depends. To 
help maintain health and efficiency, mili- 
tary and civilian, there are microscopes, 


diagnostic instruments and spectacles. 


BAUSCH &-LOMB 


OPTICAL CO. « ROCHESTER, NEW YORK 
ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 





places. Recently there has ap- 
peared on the market a material 
known as U-Mix-It which is 
claimed to give the answer to 
many of these problems. This ma- 
terial has been developed from a 
formula utilizing pulverized as- 
phalt which has a melting point of 
over 250 degrees, Fahrenheit; by 
the use of various solvents it can 
be converted by the home user into 
a paint or a variety of putty-like 
substances. 

Mixed with kerosene, gasoline, 
turpentine, or other solvent it 
forms a paint which can be 
brushed or sprayed, or, by com- 
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bining the pulverized asphalt with 
sand, cement, asbestos, or other 
fillers, a weather proofing and seal- 
ing compound can be obtained 
which may be applied with an 
ordinary putty knife or trowel. It 
is claimed that the mixed product 
has extraordinary adhesion for 
most of the materials to which it 
will be applied. Besides the repair 
problems mentioned above, the 
mixture can be used for preserving 
wood, for tree surgery, for lining 
fish pools, and for sealing cracks in 
tanks, dams, silos and so on. In all 
uses the material is said to be com- 
pletely water-proof. 
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New Products and Processes That Reflect Appli- 


cations of Research to Industrial Production 


GLUE SPREADER 


Industrial Unit 


Holds Two Quarts 


Fox spreading glue on large work 
surfaces, a new tool known as 
Glue Gun holds two quarts of 
liquid adhesive. The liquid is fed 
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For spreading liquid adhesives 


to a head which spreads it to a 
width of one inch on the work. The 
head includes a corrugated roll and 
a doctor bar to insure uniform 
coverage. 


HAND GUARDS 


For Protection of 
Industrial Workers 


A PRACTICAL finger guard, or fin- 
ger stall, combining tough leather 
and flexible lastex, has recently 
been designed by the Industrial 
Gloves Company. This new safe- 
guard is comfortable and durable, 
gives protection on fingers and 
thumb, in any combination, to buf- 
fers, polishers, sanders, grinders, 
operators of stamping-out presses, 
assemblers of small parts, book 
binders, trimmers, mechanics, and 
machine operators, both women 
and men. May be worn under 
glove for extra protection. If worn 
with leather on back of finger, 
Steel-Grip finger guard protects 
knuckles from raps, cuts, abrasions. 

Another development by the 
same company is the new “finger- 
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less” glove which meets the un- 
usual requirements of operators 
who must have complete freedom 
of the fingers—‘‘touch” to sort or 
pick up thin sheets or small parts. 
Complete protection, however, is 
provided for the palm of the hand 
and between thumb and fore fin- 
ger. In addition to being made of 
chrome tanned leathers, the glove 
is steel stitched which eliminates 
the possibility of ripping. The 
glove may be worn over the bare 
hand or over light-weight glove. 


HYDRAULIC VISE 


Pedal Controlled, Capable 
Of Heavy Work 


P RESSURES up to five tons between 
jaws, and the possibility of consid- 
erable savings in time and labor, 
are offered by anew hydraulic vice 
which has been developed by the 
Studebaker Machine Company. 

The new vise is designed to 
speed up small press and cutting 
operations, as well as ordinary vise 
work, and is understood to have 
wide application on production 
lines, in tool rooms, and for main- 
tenance work. It is operated en- 
tirely by foot control, permitting 
the use of both hands in setting up 
and removing work. The unit is 
self-powering. 

Pressure to close the jaws is con- 
trolled by a foot-pedal pump ar- 
rangement in a pedestal mounted 
on the floor. The latter is connected 
with the vise proper by a steel tube 
which carries the hydraulic fluid 
to a ram behind the back jaw and 
thus moves it forward; the front 
jaw is stationary. 

Stepping on one pedal moves the 
vise jaw to contact against the 
work while a second pedal applies 
pressure up to five tons and a third 
pedal releases the jaw. 

Some of the different types of 
jobs the new hydraulic vise can 
perform are presswork, punching, 
bending, cutting, straightening, 
testing, and stamping. Because the 
operator can use both hands, ex- 
ceptionally heavy work can be 
easily handled with a degree of 
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precision heretofore impossible. 
Also, due to the pressure exerted, 
certain special work can be handled, 
impractical for the ordinary vise. 


INSULATION 
For Wires Makes 


for Smaller Motors 


Te efficiency of nylon as an in- 
sulator permits the manufacture of 
motors requiring 10 to 15 percent 
less space than those of equivalent 
capacity using conventional mag- 
net wire insulation, with a corre- 
sponding saving in vital core 
metals like iron, it is reported by 
the Du Pont Company. 

Motors such as those made for 
small power tools, fans, vacuum 


sweepers, refrigerators, pumps. 
ignition coils, generators, food 
mixers, voltage regulators, and 


other household and industrial ap- 
pliances may incorporate enamel- 
like nylon insulation. 

Nylon coating, it is said, pro- 
vides insulation resistant to abra- 
sion and cracking, has good dielec- 
tric strength, and is not adversely 
affected by any of the conditions 
of moisture, temperature, com- 
pression, or chemical action which 
such motors normally encounter. 


SOLDERING 


Tool With Hinged Tip, 
Dual Heat Range 


A COPPER tip which can be posi- 
tioned at various angles to the 
handle is one of the features of a 
new electric soldering tool made 
by McKinley-Mockenhaupt Com- 
pany. This construction also 
makes it possible to provide access 
to the héat element merely by re- 
moving a knurled cap without 





Soldering — at an angle 
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having to take the tool apart. The 
point of hinging between the head 
and handle is so located that the 
tool remains in comfortable bal- 
ance regardless of the angle of ad- 
justment. 

With this new soldering tool, it 
is also possible to increase the 
amount of heat concentration at 
the tip. By pressing a button in 
the handle and holding it down, 
input to the heating element is in- 
creased for quick temperature re- 
covery or to assist in maintaining 
the required temperature on a 
given job. These tools are available 
in two sizes. The smaller size is 
rated at 100 watts at normal heat 
and 400 watts at fast heat; the 
larger size consumes 150 and 600 
watts. 


SPRAY CONTROL 


Photo-Electric Cell Speeds 
Shell Production 


Ate rnc spray machines with 
photo-electric cell control are now 
being produced by the Eclipse Air 
Brush Company for use in coating 
the inside and outside of projectile 
shells in one operation. The shells 
are placed manually on a turntable 
and then automatically carried to 
a position in front of automatic 
spray guns that coat the outside, 
while an extension nozzle on an- 
other gun comes up to spray the 
inside. The action of the guns is 
controlled by the photo-electric 
cell so that there is no spray unless 
a shell is in position. It is claimed 
that this machine will handle 
75mm armor-piercing shells at a 
rate of 500 an hour. 


DRILLS 


For Hardened Steel, 
Chilled Castings 


A DRILL which will cut hardened 
steel of any type, temper, or analy- 
sis is the latest development of the 
Black Drill Company. Known as 
the “hardsteel”’ drill, this tool has 
been used successfully on carbur- 
ized, oil hardened, water hardened, 
cyanided, and nitrided pieces of 
high carbon, high chrome, and 
high-speed steels of every degree 
of hardness. 

Hardsteel drills are made by a 
secret process. They are designed 
to drill, ream, countersink, and 
counterbore, and they will do so 
without tearing or annealing the 
steel on which they are used, leav- 
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IMMEDIATE DELIVERY 
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT 


BRONZE GEAR AND 
CENTRIFUGAL PUMPS 


No, 1 Centrifugal 14” 1g” 


With 

A. O. motor 
$25.08 
32.08 
35.00 


Outlet Price 
$ 6.50 
13.50 


16.50 


Inlet 
34” 49” 


114” Ly, 
(nee es IRIN 


“ ae 
“ “ 
“ “ 
“ “ 
“ «a 


on request 


HEAVY DUTY TWIN COMPRESSOR 


Exhaust Fans, Bucket Blade, 


G. E. A.C. 110 volt motors. 
. RPM. cu. ft. Price 
per min 
$ 1550 550 $12.00 
10” 1500 550 13.50 
12” 1750 800 18.00 
16” 1750 1800 19.50 
16” 1140 1650 27.50 
18” 1750 2500 22.50 
18” 1140 2100 32.00 
20” 1140 2800 36.00 
24” 1140 4000 42.00 
24” 850 3800 45.00 
Other voltages & frequencies available at slightly 
higher prices. 


ROTARY PUMPS FOR VACUUM AND AIR 
Especially designed for 
laboratories, jewelers, 
dentists, doctors, hos- 
pitals, etc. Also for 
small gas furnaces. 

No. 1, max. pressure 


$8.90 


with AC. 
$25.00 


pressure 


13.85 
Complete 
110 volt motor $30.00 


Complete 


aL0 volt motor 
o. 2 max. 





General Electric Immersion Heaters 
Suitable for heating liquids, tanks, kettles, etc. 
(1 KW raises temperature 100°F 3 gallons per 


hour.) Fitted for 112” iron pipe thread. Can 
be used as 110, 220 volt or 3 heat 110 volt. 


600 Watt _... $1.50 1200 Watt ..$10.50 
m0 « .... 1:00 2000 « ,., 12.50 
3000 Watt .... 915.00 


We have on hand a large variety strip (space) 
heaters. Quotations on request. 


Synchronous Motors 


New Emerson 100th H.P., 900 R.P.M. 110 volt 60 
cycle hollow 25/32 shaft vertical or horizontal 
mount, no base. Has many applications... .$7.50 


FORCED DRAFT BLOWERS COMPLETE WITH MOTOR 


R.P.M. CU. FT. MIN. INLET 


0 Yao 1750 160 414” 
0% % 1750 350 614” 
1 % 1750 535 6” 
1% Y%, 1750 950 714” 
1% % 1750 1900 914” 


TYPE H.P. 


PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY. 
OTHER VOLTAGES ON REQUEST. 





Complete automatic twin cylinder 
outfit fully equipped with a heavy 
duty 44 H.P. motor, air tank (300 Ibs. 
test—150 Ibs. A.WP.), automatic 
adjustable pressure switch, gauge, 
check valve, safety valve and drainer, 
etc. Delivers 150 Ibs. pressure. Dis- 
placement 1.7 cu. ft. per min. 


Model SHT % 
12” x 24” tank A.C. 110 or 220 v. 60 cycle 


$57.50 
16” x 30” tank A.C. 110 or 220 v. 60 cycle 
$64. 


Large stock of air compressors, 4 H.P. to 20 


H.P. A.C. and D.C., all voltages, 1 to 120 


C.F.M. displacement, built for all requirements. 
Additional data on request. 


“BUSH” CONDENSERS 
TINNED COPPER 


Designed for refrigeration 
and air conditioning. Has 
t many other uses. High heat 
transfer capacity and great 


efficiency. 
Sizes 73% x 13%4 $3.25 each 
“934 x 1134 3.50 “ 


Limited number of larger sizes on hand. 


MOTOR DRIVEN 


Brown & 
sharpe 
pumps, new, 
can be used 
for gasoline, 
oil, kero- 
sene, and 
other fluids. 
Standard 
4” input 
and output 
pipe thread. 

4 in. shaft. 
Sad 4x334x 
314 


Ideal spraying outfit for all liquids such as pants, 
enamels, etc. Can also be used for cleaning, tire 
inflating, and general purposes. Equipped with 
General Electric, 144 HP. a.c. motor. Quincy air 
compressor, adjustable safety valve, and 100 lb. air 
gauge. A heavy duty Plummer spray gun with 15 
feet of hose. Weighs only 60 lbs. Price 545. 00 
Complete and ready for operation. 


OUTLET 
3 % “ 


PRICE 





PIONEER AIR COMPRESSOR CO., inc. 


120-s CHAMBERS ST. 


AMERICAN 


NEW YORK CITY, N.Y. 
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YP, CLOW ting 


THE 
ASTORIA APARTMENTS 


of THE WALDORF-ASTORIA 





ONE-ROOM APARTMENTS THAT 
“LIVE” LIKE THREE ROOMS 


Living-room, to dining-room, to bedroom... presto changes that 
take place easily and gracefully...in apartments designed for 
greatest “livability” on conservative budgets. Surprisingly reason- 


able leases by the year, season or for shorter periods. Also “Town 


House” suites in 2, 3 and 4 rooms. 





1. This attractive living-room . . .4 


2. becomes, magically, a dining- 


TOOMber »—>- 


3. and, finally, 


room. 


a sleep-inducing bed- 









Inspection invited. 
Descriptive booklet on request. 


THE WALDORF-ASTORIA 


PARK AVENUE : 49TH TO 50TH - NEW YORK 
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ing a smooth, burnished surface 
within the hole. 

They have been used as salvage 
tools, for drilling holes in dies, 
tools, and pieces of machinery 
which have been hardened and 
cannot successfully be annealed 
for machining; but their most im- 
portant uses occur in production. 
Though hardsteel drills are a new 
invention, they have already elimi- 
nated many expensive grinding 
and machining operations, and are 
coming into more general use as 
production tools. 

They have been adapted to a 
number of unusual uses. They will 
ream chilled castings without 
noticeable wear, they will cut 
manganese steel with ease in spite 
of its work-hardening qualities, 
they will drill fired porcelain with- 
out chipping or breaking it, they 
will cut sheets of pure carbon, and 
they will penetrate baked enamel 
without cracking it. 

They will not draw their own 
temper in any such difficult jobs, 
and when they do show wear, they 
can be ground with ease on an 
ordinary wheel. 


BRUSH 


For Cleaning Area 


Around Rivet Holes 


A TINY brush, no bigger than a 
finger, designed particularly for 
the aircraft industry but applica- 
ble to many other industries, has 
been developed by the Osborn 





It cleans around holes 


Manufacturing Company. The lit- 
tle tool, used to clean a small area 
around rivet holes, bolt holes, 
and so on, speeds up such work 
and makes it possible for one man 
to do the work previously requir- 
ing several. 

All internal and external metal 
parts of a plane are coated with 
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nc cnsmcuunt tzraa [IMMEDIATE DELIVERY 


metal-to-metal bond is required to u. Ss. ARMY & NAVY S URPLUS ITEMS 
eliminate hazard of fire or radio EDISON STORAGE BATTERIES 


interference, due to static dis- 
charge, the paint must be removed 
from around rivet and bolt holes. 


Cells are reconditioned and in excellent condition. Complete with solu- 
tion, connections and trays. Prices below are about 10% of regular 
market price. Average life 20 years. Two-year unconditional Guarantee. 








2 . 5 A-4 ; ' 

When it is realized that there A-6 ee ea 225, cs 8.00 
are approximately 1,000,000 rivets ne - A ots r ap 
and numerous bolted connections A-10 a ut 375, & 8.00 
in a $50,000 military plane, many a “ i ao : eee 
of which require a metal-to-metal van is 13. i 2.50 

aA Er ; i u as a 25. Pr. 4,00 
bond, it isn’t surprising that entire | AMY cele oy caeeec ane 
crews of men, using older methods, | ne 

’ ‘ Above prices are per unit cell. For 6 volt system use 5 cells. 12 
were required to work 24 hours a vt.—10 cells, 110 vt.—88 cells. Note: On all cells 75 amps. or less an 
day preparing surfaces. additional charge of 10% is to be added for trays. 

ee analysis ae Be development ee ey Lighting Plants, New Build Your Own Searchlight 

= soline riven. : 5 

of the new brush. It is a tiny end rier Were ucare U. S. Army Parabolic Searchlight: 
brush made of wire and incor- | 120 volt direct cur- Mirror Precision Quality 
porates a special pilot rod to fit rent generator. nOOAT ices 
‘ Single cylinder, 4 
into the hole. Tests prove that the see Raa oy DIA. LENGTH THICKNESS PRICE 
brush does not clog, that it does ACRMEL GT OMB MIOCH Ae aia poreet 

. a a 16 in. in. = 
the work better, and that it speeds stroke, 1400 RPM, 36 in. 1844 in. 17/16 in. 125. 
up the operation tremendously. battery ignition. Made by Bausch & Lomb & Parsons. 


Weight 340 Ibs. 


Prices $200.00 


Additional data on 


Perfectly ground and highly polished. 





A few 60 in. slightly used metal 
mirrors on hand. 


PRESS 


























request 
For Lab or . SEARCHLIGHTS 
eer io nyeood Telegraphic Tape Recorder 1 ae G8, Carbon are, rebult, Vert. & 
Experimental Work Written code on} 1 0” Bogue Carbon Are, rebuilt, vert. & | 
paper tape. Double PlOviz:. Gass caidas «ivraie sale we sieieleiecivisielels $425. 


pen permits record- 
ing two messages. 


Dara on temperatures, pressures, eae Gualisned 


and required current input can be 
readily determined during the op- 
eration of a new hydraulic press 


like new 


$55.00 








designed for experimental and 37.50 
laboratory work. ; é PE ANGITTTING 
This unit press, which includes CONDENSERS: - 5 3 
three electrically heated plates in operating volts | Drawing Sets, 12 Piece High Grade 
: : : 12,500, cap. .004. Pocketbook style, case 9” x 4” velvet lined. 
the pressure-applying section, 1s Dubilier, new. $12.50. ||» Wo. 2570, Goc gsr cine cssteaceecsecemsioetiovsee $10.95 


eee used $7.50 
reless spec. new 
si0.00 | U, S$. Army Engineers Prismatic poorer 


Wireless spec. used Pocket type. 360° Limited Quantity..... $10.50 








ESET ta ata ccavaretnrels slate oisicta alsietessteiaisis $7. 50 U. S. ARMY LIQUID COMPASS (Sperry) 
Condensers, Murdock .022 mfd. 5,000 volt .. $2.00 Bronze jewel bearing. Leather case. $2 95 
—_—_——————————————— 0 


U.S. NAVY LEYDEN JARS 23g” diameter, 114” high 360°........-- 
Copper plated capacity .002 operating volts, U. S. A Watch Compass “Taylor” 
12.500 Height 14”, diameter 415”. Price.. 94.00 1 Ss Army Watchcase p y 
U.S ARMY TELEGRAPH SET SET Marching type ‘‘Ceebynite’’ ........... $2.95 


Signal Corps telegraph key and sounder mounted 

on mahogany board. Operates on 2 dry $5. 95 K&E ALIDADE 

COLIS maeraerclersieieter tele ieteicie tieteteteloietereieiere sisinre Keuffel & Esser Alidade, Brass, black finish, 
beveled edge, 1032 in., graduated ‘to 5000 meters. 
Folding Sights, with hair line, 40 divs., (Div. 
equals 10 miles), with spirit level. 

TICE Mais sivisielelciclslw's/olelelsiclelslalaisveisiels\nieieielulele $5.00 


HAND CLINOMETERS, PENDANT 
U. S. Army Engineers, Geologists, Survey- 
ing, Mapping, etc. Magnifying Byepiece. $3.50 
a 
BAROGRAPH, FRIEZE, 7 Day Graphic, 7 Jewel 
movement, 28 in. to 31 in. atmos. pressure by 
20ths. 8 Vacuum Cylinders 354 in. dia. hinge 


U. S. Navy Divers Lantern | ee ee nee ces, $55.00 


Electric 150 watt, any voltage, solid cast 
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Various sizes in stock 
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= Made by West Electric. 
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eration of the press is simplified; 12, terminals — equivalent 

a handwheel adjusts the pressure 
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all these exceptional features! 


Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 


Now permissible for auxiliary use in 


drug stores (N. Y. C. Serial B17.) 


weighings made in the usual course of teach- 


construction will appeal to laboratories desir- ing, organic synthesis, experimental work, 


ing the best equipment. The Bakelite cup is 
unaffected by practically any substance that 
can come in contact with it: the tool steel 
knife edge and agate bearing will give long 


life and accuracy. 


compounding, photographic work, etc. 


Compact-Convenient—Does not monopolize a 
laboratory table. Placed on the desk of the 


busy technical executive, it will soon become 


indispensable. 


Extreme Sensitivity—Weighs to one decimal 


point farther than the usual low-priced 
counter scales and serves nearly every labora- 
tory purpose short of precise analysis. The 
capacity of 100 grams is ample for the delicate 


Its small size makes it possible to carry it on 
inspection and testing trips at a distance from 
the laboratory. It is small enough to be carried 
under the arm or in an overcoat. 
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VICTORY IN WAR 


Calls For Skilled Workers 


Increase Your Knowledge of the Machine 
Trades With These Outstanding Books 


Blueprint Reading for the Ma- 
chine Trades—by Fortman and 
McKinney. A very practical and 
easy-to-understand book. Con- 
tains many helpful ‘‘Quiz’’ ques- 
errpAct = answers included. 
—$1.60. 


Forging Practice—by Johnson. 
A practical volume on hand 
forging of wrought iron, ma- 
chine and tool steel, drop forg- 
ing, and heat treatment of steel 
including annealing, hardening, 
and tempering.—$1.60. 


Foundry Work—by Sstimpson- 
Gray-Grennan, An _ excellent 
book on standard foundry 
practice, including hand and 
machine molding, with typical 
eee worked out in detail. 


Machine Design—by Winston. 
A beginning volume presenting 
those fundamentals of theory 
and analysis which are basic to 
the field of machine design. The 
calculus is not resorted to as 


For Sale by 


several rational formulas are 
included for which no deriva- 
tions are given—$3.10. 


Machine Shop Operations—by 
Barritt. There are 267 actual 
jobs, 790 pages, and 1,235 illus- 
trations in this popular book. 
The jobs are typical of hun- 
dreds of major operations which 
a skilled mechanic is called upon 
to do. The tools needed for each 
job are listed and the job is 
worked out in a step by step 
manner. ‘‘Quiz’’ questions ap- 
Pear at end of each job.—$5.10. 


Machine Shop Work—by Turn- 
er-Perrigo-Bertrand. An up-to- 
date’ book on approved shop 
methods including construction 
and use of the tools and ma- 
chines, details of operation, and 
modern production methods. 
Fifth edition.—$2.85, 


Metallurgy—by Johnson-Dean- 
Gregg. A fundamental book for 
the beginner that stresses the 
science of physical rather than 
chemical metallurgy.—$1.60, 


Pattern Making—by Ritchey- 
Monroe-Beese-Hall. A practical 
treatise on woodworking and 
Wood turning, tools and equip- 
ment, construction of simple 
and complicated patterns, in- 
cluding metal patterns.—$2.10. 


Electric Welding—by Potter. An 
easy-to-understand text cover- 
ing principles and application 
of the various types of electric 
arc welding.—$1.35, 


Oxyacetylene Welding—by Kehl 
and Potter. A presentation of 
modern processes of welding, 
cutting, and lead burning for 
steel, cast iron, aluminum, cop- 
per and brass. —$1.35. 


Sheet Metal Work—by Neubeck- 
er, An excellent book of self- 
instruction in pattern drafting 
and construction in light and 
heavy gage metal, with many 
Practice problems.—§2.60, 


Practical Mathematics — by 
Hobbs - Dalzell - McKinney. A 
Practical ‘‘how-to-do-it’ book 
dealing with the fundamentals 
of mathematics. Questions and 
answers included.—$2.60. 


Prices Quoted Are Postpaid in 
the United States. On Foreign 
Orders add 25 cents Postage on 
Each Book. 
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of which is a desk surface on which 
the operator can make his notes, 
while keeping constant check on 
the progress of the work. 


WAX 
New Synthetic Used in 


Paints, Polishes 


Revcnenpep as a flatting agent 
for paints, varnishes, and lacquers, 
a new synthetic wax made entirely 
from readily available domestic 
raw materials has been developed 
by the Glyco Products Company, 
Inc. This wax, known as S324, is 
hard and light colored, and has a 
melting range of 103 to 106 de- 
grees, Centigrade. It is soluble hot 
in most oils and hydrocarbon sol- 
vents and is soluble in the cold 
with ethyl acetate. 

This new synthetic wax is com- 
patible with most other waxes and 
with resins. A stock gel can readily 
be made which can be added to the 
varnish or to the surface coating 
as desired without the necessity for 
expensive grinding operations. 


SHIELDED GLASS 


Illuminated Magnifier 


For Inspection 


A NEW illuminated magnifying 
glass, shown in use in one of our 
illustrations, is being used in a 
number of industries for inspection 
purposes. Weighing only 17 ounces, 
and equipped with a comfortable 
handle, it can be used almost as 
easily and flexibly as an ordinary 
magnifying glass. Lenses available 
give double and triple magnifica- 
tion. The housing and handle are 
made of light metal, single or 
double sockets being provided in 
the housing for one or two electric 
lamps. Attached to a corner of the 
housing is an extension cord and 
plug leading from a conveniently 
located toggle switch. 


S 





Weighs only 17 ounces 
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“Military Rockets 


AVIATION 





Anti-Aircraft Traps, Rocket Shells, Weather 


Study, Airplane Starters, are Possibilities 


ALEXANDER KLEMIN 


Aviation Editor, Scientific American. 
Research Professor, Daniel Guggenheim 
School of Aeronautics, New York University 


We in the Military Engi- 
neer, H. Franklin Pierce, 
President of the American Rocket 
Society, suggests several war uses 
of rockets. It is possible to criti- 
cize some of the suggestions and 
some of the methods recommended, 
but it must be admitted that the 
article is valuable and thoughtful. 
In the struggle with aggressor na- 
tions, every possible type of weap- 
on should be canvassed. 

What would a simple rocket for 
military use look like? Rocket and 


second diagram, is merely a com- 
bustion chamber provided with a 
nozzle for the escape of the exhaust 
gases whose reaction provides the 
driving force of the motor without 
the intervention of propeller or 
other device. Fins at the rear give 
stability during flight. A control 
chamber could be equipped for 
radio reception and wireless con- 
trol of the rudder and hence of the 
direction of travel. Nothing very 
formidable in all this, though a 
rocket is not cheap as compared 
with a shell. 

Now as to the various possible 
military uses of rockets: 

Today’s three-inch anti-aircraft 
shells are not very effective and 





Layout of a War 
Tank 


Nitrogen 


Liquid 
Oxy en 





military 
liquid-fuel 
rocket of the 
type discussed 
in the text 


Casing 


-\gniter Plug 
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Streamline 


Chamber 
(Valves, Rudder 
Control,Radio,Etc) 





Schematic section 
of a rocket 
motor, showing 
combustion 
chamber, nozzle, 
ignition arrangement, 
and so on 





motor are schematically illustrated 
in the diagrams, reproduced by 
courtesy of the Military Engineer. 
The rocket derives its power from 
the combustion of alcohol or gaso- 
line in combination with liquid 
oxygen. The two propellants are 
carried in separate tanks of simple 
construction. A third tank carries 
compressed nitrogen, admitted to 
the fuel tanks through a suitable 
regulator, and producing pressure 
which forces the fuel into the rock- 
et motor through a system of 
valves and feed lines, at a pressure 
of about 300 pounds per square 
inch. 

The rocket motor, shown in the 
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do not reach the required altitude. 
The German bombers were able to 
reach London again and again in 
spite of a tremendous concentra- 
tion of anti-aircraft guns, which 
were slowly brought into position 
beforehand and whose fire was 
tremendously expensive. Rockets, 
“fired” from a light launching 
rack would be more mobile, they 
could reach great altitudes, and 
they could carry aloft trapping de- 
vices such as a wire mesh provided 
with parachutes. A rocket barrage 
with parachute-supported wires 
would be a formidable obstacle. 
A rocket starts from the ground 
with zero velocity and accelerates 
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“BACHELOR DADDY,’‘a Colum- 
bia picture, uses GLOVER’S! 
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HENRY ZUHR, Inc., 187 Lafayette St., N. Y. C. 
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PROTECT YOUR INVENTION. | 
WITH A U., S. PATENT 


Take first step_to protect your 

rights to your Invention—without Py 
cost. Mail coupon today for Free , 
‘“‘Record of Invention’’ form and complete instruction 
for making legal disclosure of invention and 
establishing date. We also send 48 page free Book, 
“Patent Guide for the Inventor’’ telling importance 
of prompt action; how to sell and market your 
invention; how to make Application for Patent; 
examples of successful inventions. Also details 
of how a Patent protects you; our reasonable 
charges for preparing applications including official 
drawings and technical specifications; confidential 
search service to be reasonably certain Invention 
is patentable; prompt service; strict secrecy; plan 
for you to pay in small payments as application 
progresses; other facts you want to know about 
Patent Protection. 
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CLARENCE A. O’BRIEN 
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REGISTERED PATENT ATTORNEY 





Please send me your 48-page ‘‘Patent Guide” | 


I 

| and your specially prepared ‘‘Record of In- 
vention’? form FREE. This request does not | 

| obligate me. | 

; URINE Bolas dale cicin viclelvinte:alritieicininin's vis visioio-n ine 'eleisieri | 

| TAGOTORE Is cwcivie cioreisle's cielo mcisis «.itaveiiisinels en amatt 

[Clty ee cren cnsnceoeesctee 

j 





The Morse Decimalizer 













The DECIMALIZER shows in a few simple 
manipulations just where to place the decimal 
point in the result of any computation involving 
several elements, part or all of which may be 
decimals—for example, in such a problem as 
(9 x_.0432 x 74.1 x 3.8) + (245 x .0093 x 36). 
The DECIMALIZER removes that ‘‘decimal point 
hazard” inherent in computations made with the 
slide rule or otherwise. 

Pocket size; durable (constructed of aluminum 
and stainless steel); exceedingly smooth in action. 
Furnished in leather case, with complete directions 
for using. Price $2, postpaid, with extra, easily 
interchangeable scale which enables the instru- 
ment to perform extended multiplication and 
division 50 cents additional. 
turned within 10 days. 
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927—28th Street South 


Money back, re- 


MORSE 
Arlington, Va. 





aS 
for Every: Purpose 


RG Ute ea ilvel ie. 
mT 



















FOR A NEW THRILL 
Tae | (Card and Photo 
STEREO- 
MIRROR 








Single pictures and prints ap- 
pear in three dimensions when 
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| a formidable 





as long as its fuel lasts. After the 
fuel is used up it behaves like a 


| shell. Thus a rocket could readily 


be designed to reach 30,000 or even 
40,000 feet. Perhaps there is here 
weapon’ against 
enemy bombers? The author re- 
calls that the rocket played a part 
in destroying Napoleon’s invasion 
fleet against England. Perhaps 
large rocket shells could become a 
species of long distance artillery? 

Another application of the rocket 
which has received much attention 
is its use in weather prediction. A 
rocket of the liquid fuel type could 
carry a radiometeorograph, rise to 
altitude more rapidly than a 
sounding balloon, and would re- 
turn for refueling with the aid of a 
parachute. Another advantage of 
a rocket over a sounding balloon 
would lie in more ready recovery 
of the apparatus. 

Finally, the rocket, inefficient as 
it is for propulsion at the present 
speeds of the airplane, could be 
used to give an enormous thrust 
to planes at take-off and thus per- 
mit our long distance bombers to 
be greatly overloaded. 

There are many difficulties, and 
space will not permit their lengthy 
discussion. Yet it must be admitted 
that these are not idle visions but 
serious, well thought out, plausible 
suggestions which deserve to be 
carefully considered by our mili- 
tary authorities. 


FLYING BOAT 


Could Fly Non-Stop to 
Europe and Return 


Is 1910, Glenn L. Martin flew a 
rickety looking single float sea- 
plane in the first extended over- 
water flight from the California 
mainland to Catalina Island and 
back. More than 30 years later, 
Ken Ebel, Glenn Martin’s chief 
engineer tested the world’s largest 
flying boat. 

Mr. Ebel is one of those rare per- 
sons who combine the talents of a 
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designing engineer with the skill 
of the best and most scientific 
pilot. His ability to gage the re- 
sults of his own design work is of 
inestimable value to the aviation 
world. 

The new ship, the XPB2M-1, is 
powered with four Wright Cyclone 
engines of 2000 horsepower each, 
and can fly non-stop to Europe and 
back and drop a sizable load of 
bombs somewhere on the way. It 
has a span of 170 feet, an interior 
as large as a 16-room house, and 
carries a crew of 11 men with 
assignments to such duties as navi- 
gation, piloting, radio, and gun- 
nery. Its weight is 140,000 pounds 
which is second only to that of the 
latest Douglas bomber, the B-19, 

The great patrol bomber be- 
haved beautifully on its first 
flights. The photograph indicates 
the clean lines of the hull. Marked 
chine lines have disappeared in 
the effort to reduce air drag and 
the straight sides of the hull blend 
nicely into the high wing. No tip 
floats are visible; presumably they 
have been retracted into the wing. 
—A. K. 

Despite the recent trial-flight 
accident to the XPB2M-1, this ship, 
also known as the “Mars,” bids fair 
to take its place among the world’s 
finest. The fact that the ship, with 
one engine aflame, was quickly 
brought under control and safely 
landed; the further fact that mem- 
bers of the crew were able to crawl 
into the damaged wing and extin- 
guish the fire, indicate superior 
design.—Ed. 


SKYFARER 
Only Two Controls, Plus 


Tricycle Nose Gear 


A RECENT and interesting addition 
to the ranks of light planes is the 
Skyfarer. By skilful utilization of 
aerodynamic principles, the Sky- 
farer achieves a large degree of 
immunity to the stall and the spin. 
In fact, it is placarded as incapable 
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The Martin XPB2M-1 — 8000 horsepower 
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of spinning, but that is too much 
to hope for under every conceiv- 
able circumstance. Let us say, 
rather, that the risk of a spin is 
very much reduced. 

In small planes, flaps are not as 
a rule incorporated, yet the Sky- 
farer has them, and the designers 
were perfectly right in using for 
a light plane an accessory which 
has proved itself so useful in larger 
machines. The rudder is elimi- 
nated, so that there is one less fly- 
ing control, and the student has 
only to use a wheel, back and 
forth for elevator control, turning 
for steering just as in an automo- 
bile. 

The ability to operate on two 
controls, thus making it easier to 
learn to fly, is achieved in some- 
what the following manner: The 
plane is banked with the ailerons 
in the usual manner, whereupon it 
side-slips towards the lower side. 
The wind strikes the over-size tail 
surfaces from one side, and the 
plane automatically goes into a 
turn. Of course, the two-control 
system, which has been known for 
many years, has disadvantages to 
balance its simplification. A plane 
using this system has not quite the 
maneuverability of the three-con- 
trol airplane. Also, there are times 
when the pilot would not only like 
a rudder, but would also like a 
powerful emergency rudder if he 
could get one. 

The General Aircraft Corpora- 
tion is to be congratulated on add- 
ing still another valuable feature 
to the Skyfarer, as a rule found 
only on larger machines—namely, 
the tricycle nose gear. With the 
tricycle nose wheel, landing in a 
side wind loses much of its terror. 
The machine may land side-wise, 
but the front wheel immediately 
castors into the direction of mo- 


FEBRUARY 1942 - 


AVIATION 


An interesting light plane, the Skyfarer 





tion, so that the plane is soon run- 
ning quite normally along the 
ground. All tendency to “ground 
loop” is thus avoided. 

The Skyfarer is very roomy, and 
exceptionally well equipped for a 
low-power plane. There again we 
are Ufullysane accords. he slow- 
power plane should be just as com- 
fortable, just as well equipped as 
is the low priced automobile, with 
brakes, hydraulic shock-absorbing 
struts, a full line of instruments, 
and so on. 

With two occupants, a 75 horse- 
power Lycoming engine and 
enough gas for a long trip, the top 
speed is 100 miles per hour. With 
flaps down, the landing speed is 
only 45 miles an hour. There is 
provision for 40 pounds of baggage 
and 20 gallons of gasoline.—A. K. 


LIGHT PLANES 


Can be Useful in 


National Defense 


Wis the war ends, we shall see 
an enormous increase in private 
flying, with many of the Army and 
Navy pilots clamoring for small 
planes to continue what will be- 
come their avocation. But is there 
any reason why we should be 
pessimistic regarding the small 
plane even under the present con- 
ditions? Not at all. The private 
plane owners can render real ser- 
vice in completing our national 
defenses, by reconnaissance, by 
ability to fly quickly anywhere to 
render aid, and in a dozen ways 
supplementing our more official 
defense system. And the light 
planes have shown real possibili- 
ties in Army maneuvers in Ten- 
nessee. Taylorcraft, Piper and 
Aeronca companies donated light 
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DRAFTEES... 


Army life isn’t so tough; 
don’t let it scare you. But, 
just the same, save yourself 
some rough times by know- 
ing your job. 


MILITARY BASIC 
COURSE 
By Capt. Frank X. Cruikshank 


is a handy, pocket volume that 
gives, in understandable language, the 
whole story of Army operations: drills, 
guns and how to use and care for them, 
making camp, guard duty, care of feet, 
map reading, scouting, combat principles, 
caring for wounded, etc.—paper binding, 
$1.10 ppd.; Fabrikoid, flexible cover, 
$1.85 ppd. 
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planes for these maneuvers, and 
their performance convinced the 
War Department fully of their 
utility. The requirements and 
achievements of these light planes, 
from an Army point of view, is 
that they shall be capable of short- 
range liaison flights, approach the 
hovering speed of the autogiro, 
and have ability to land in and take 
off from extremely small spaces. 
Flaps and slots are utilized to the 
fullest. The machines are generally 
two-seaters with a 65 horsepower, 
four-cylinder engine as the power 
plant.—A. K. 


RESCUE LAUNCHES 


Patrol the Sea for 


Fallen Airmen 


cee R.A.F. has a small navy of its 
own in the form of rescue launches, 
constantly cruising the sea, even 
in the worst weather, and ever on 
the alert for airmen who have 
dropped into the ocean. These 53- 
foot long launches are propelled 
by three Napier aero-engines of 
500 horsepower each and have a 
top speed of 40 miles per hour, a 
cruising speed of 32 miles per 
hour. At maximum speed they 
have an endurance of 12 hours 
(sufficient to cover about 500 
miles), but their cruising range is 
considerably greater. 

Because these launches are fre- 
quently attacked by German air- 
craft, they carry defensive machine 
guns, and rescue crews have often 
drifted helplessly for hours in 
heavy seas after their engines had 
been damaged by German fire. 
Sometimes this miniature navy 
operates in waves 30 feet high, 
when they can only see a few yards 
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Airplane parts on an assembly line 





ahead. Aircraft help them to spot 
drifting airmen and a criss-cross 
pattern system is used for final 
location. These fast craft carry 
first-aid outfits, life belts, restora- 
tives, and have to navigate very 
carefully at times to avoid mine 
fields—A. K, 


ASSEMBLY LINE 
Speeds Up Production 


of Airplane Parts 


Once upon: a time the aircraft 
mechanic was a romantic person 
who, with three or four others. 
built a rickety craft which carried 
the leader of the small crew aloft 
on perilous and fame-capturing 
flights. Now the Glenn L. Martin 
Company -has installed the belt- 
conveyor line shown in one of our 
photographs. Of course, time is 
saved, less skilled men find em- 
ployment, and the weapons against 
aggression come faster. But gone 
will be much of the romance. 
Here is how the new method of 
making certain  sub-assemblies 
operates: “Two or more assembly- 
men at the head of the belt pace 
the line. Before them are jigs in 
which the pre-formed or pre- 
shaped pieces are fitted together 
and the first drilling operations 
performed, vari-colored patterns 
telling instantly the size of the 
drill to be used. The pieces are 
then laid on a belt and the drill- 
pressman picks them up, drills the 
various holes. Farther along the 
riveting machine operators fit cer- 
tain pieces together and rivet them. 
Another man burrs the rivets. Still 
farther along other workers fit 
parts of the sub-assembly together, 
and finish the job. — A. K. 
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Conducted by JACOB DESCHIN. A.R.P.S. 


Kodacolor Prints 


C2 snapshots even with a box 
camera, the long-awaited boon for 
the amateur with modest equipment, 
are here at last through the medium 
of Kodacolor roll film, a new color 
product just announced by the East- 
man Kodak Company. Made public 
by Dr. C. E. K. Mees, the company’s 
Director of Research and Develop- 
ment, the new process is hailed as 
“the greatest achievement in photog- 
raphy since George Eastman pio- 
neered and introduced the first 
black-and-white roll film in 1889.” 

Kodacolor is a complete new proc- 
ess and is not to be confused either 
with the recently announced Kodak 
Minicolor prints from 35mm _ and 
Bantam size Kodachromes, or with 
the now obsolete process called Koda- 
color which was introduced some 
years ago by Kodak for an entirely 
different additive process of color 
photography used for amateur color 
movies. 

Designed especially for the millions 
of Marys, Janes, and Johns in this 
country who have been waiting ever 
since photography was a pup to see 
their prints in color rather than 
black-and-white, Kodacolor is avail- 
able in six standard camera sizes, 
exposures numbered 1 to 6, with sup- 
plementary numbers for “split- 
frame” cameras. These sizes include: 
120 (2% by 3% inches); 620 (2% by 
3% inches); 116 (2% by 4% inches) ; 
616 (2% by 4% inches); 122 (3% by 
51%. inches), and 127 (158 by 2% 
inches). Price per negative varies 
with size from 20 to 40 cents each. 
Prints are 40 cents each in any size. 

Literally, picture-making with 
Kodacolor roll film amounts to snap- 
shots in color because, just as with 
ordinary black-and-white film, the 
amateur exposes his film as usual in 
any ordinary camera and receives in 
return, as with black and white, 
negatives and prints. The only dif- 
ference, aside from that of price, is 
that the prints are in full natural 
color instead of black-and-white. As 
with black-and-white negatives, in- 
spection of the color negatives will 
show light areas of the subject as 
dark and vice-versa. In addition, the 
negative will contain colors, not the 
true colors that will appear in the 
final print, but colors complementary 
to those in the actual subject. A red 
sweater, for example, will be blue- 
green in the color negative. 

Kodacolor has a rather fast emul- 
sion speed, about Weston 20, which 
makes it adequate for use with box 
cameras in good sunlight as well as 
for relatively rapid action at large 
stops when using faster lenses. The 
basic exposure in good sunlight for 
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average subjects, Eastman reports, is 
f/8 to f/11 at 1/50 of a second. 

As with Kodachrome and Mini- 
color prints, exposed rolls of Koda- 
color film must be sent to the East- 
man plant in Rochester, through 
dealers and photofinishers, for proc- 
essing and printing. Negatives to be 
printed are either selected by the 
customer after being returned or the 
choice of negatives suitable for print- 
ing is left to the judgment of the 
company. 

The size of the final print is fixed 
at 2% inches wide. Since the nega- 
tives are smaller than this, in most 
instances, this will mean a slight en- 
largement, except in the case of the 
314-inch width of the 122 size, which 
will be slightly reduced to conform. 
The length in all cases will, of course, 
be proportionate to the enlarged 
width. 

In explaining Kodacolor, Eastman 
gives the following technical data: 

“Processes of color photography 
involve invariably the preparation of 
three pictures, each taken by one of 
the primary colors—red, green and 
blue-violet—and then their recom- 
bination to form the final color pic- 
ture. In the Kodachrome process, 
the three pictures are taken one over 
the other on three layers of emulsion. 
The film is coated four times. The 
bottom layer is sensitive to red light 
and registers the red picture; the 
layer above is sensitive to green light; 
the top layer is sensitive to blue light, 
and a yellow filter is placed between 
the top layer and the two lower 
layers, so as to protect them from the 
blue light. 

“After the film is exposed, the im- 
ages of the three layers are devel- 
oped, and then these images are con- 
verted into positives produced in dye 
by what is known as the ‘coupler’ 
process of development. The dyes 
are put in one after another by three 
successive treatments with develop- 
ing solutions containing the proper 
couplers, so that when the film is fin- 
ished, the bottom layer, in which the 
picture was taken by red light, con- 
tains an image formed in blue-green 
dye; the middle layer contains an 
image form in magenta dye, this 
being the color which is complemen- 
tary to green; and the top layer con- 
tains an image in yellow dye, yellow 
being complementary to blue. In this 
way, a color picture is obtained. 

“Some years ago, the Kodak Re- 
search Laboratories conceived the 
idea of working out another process 
in which the couplers are contained 
in the emulsion layers, not dissolved 
in the gelatin layer itself, but dis- 
solved in very small particles of 
organic materials which protect them 
from the gelatin and, at the same 
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4x5 PRESS 
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FOR PERFECT NEGATIVES 
Uze by prominent press photographers in 

their work — night and day — for 
action shots, portraits, interiors, street scenes, 
etc. Double extension bellows with rise, fall, 
tilt and shift lens adjustments. Permanently 
attached revolving back with full hooded 
ground glass. Built for action and speed in 
operation. Its many new refinements and 
complete range of adjustments assure perfect 
negatives under the most trying conditions. 


TAKES ALL PRESS 
ACCESSORIES 


Light weight aeroplane 
metal body mounts all 
standard accessories. 
Removable oversize lens- 
board permits instant 
interchange of lenses. 


LESS LENS and 
ACCESSORIES 


$5450 





WATSON 
24x34 MINIATURE 
PRESS CAMERA 


NEW! With all the 
precision features of 
the big press camera 
— plus the economy 
of small negative size. 


Your dealer has it! 


Lens .. °4990 
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BOLEX WINDERS 
For 8MM and 16MM Reels 


With the American Bolex Tension Con- 
trol Winders you can spin your film 
in rewinding just as fast as you want 
to. 

An adjustable drag, controlled by a 
touch of the finyer, gives you the 
desired tension. 


$} 2.00 per pair 


MAIL ORDERS FILLED 


32nd St. near 6th Ave., N. Y. 
WORLD’S LARGEST CAMERA STORE 
BUILT ON SQUARE DEALING 
Established 1899 
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Amateur Photographers 
Kopak REFERENCE Book. Latest 


findings of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 
in the selection of photographic ma- 
terials and to teach sound photo- 
graphic methods. $2.85. 


New Ways In Puorocrany, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho- 
tography, photomurals, retouching, 
infra-red, and a number of other sub- 
divisions that will not be found else- 
where in as clear and concise a man- 
ner. 





UniversAL PHoTo ALMANAC AND 
Market Guiwe. How, when and what 
to photograph in order to make 
money with your camera; where to 
sell different types of prints. $1.00. 


SYNCROFLASH PHotTocraPHy, by Wil- 
lard D. Morgan. Flashlight bulbs, 
as sole and as supplementary light 
sources for photography. Equipment 
and how to use it. $2.10. 


PHOTOGRAPHIC CHEMICALS AND So- 
LUTIONS, by J. I. Crabtree and G. E. 
Matthews. Written in non-technical 
language so that the book may be 
read and understood by all photo- 
graphic workers. $4.10. 


Tue Boys’ Book or PHOTOGRAPHY, 
by Edwin Way Teale. The complete 
gamut to photography from history 
to modern practice. Essentially prac- 
a for boys both young and old. 
2.10. 


PHoTocRAPHY By INFRARED, by Wal- 
ter Clark, F.R.P.S. Accurate technical 
information on the whole subject of 
the title. How to obtain the best 
results. $5.10. 


PHOTOGRAPHING IN CoLor, by Paul 
Outerbridge, Jr. A thoroughly prac- 
tical guide for the perplexel color 
photographer, either rank beginner 
or advanced amateur. Included are 
16 full-page, four-color reprodue- 
tions. $4.95. 


Prices QuoTED INCLUDE Postacr 


We can Supply Any Photographic 


Book in Print 
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time, protect the silver bromide from 
any interaction with the couplers. In 
this manner, the couplers are held out 
of contact with the silver bromide 
until the film is immersed in the de- 
veloper. Then the oxidized developer 
penetrates the particles and there 
reacts with the coupler and forms the 
dye inside the particles suspended in 
the emulsion. This process has now 
been perfected and introduced to the 
public under the name of Kodacolor. 

“The new Kodacolor process, how- 
ever, differs very markedly from 
Kodachrome although it is essentially 
of the same character. The film is 
coated with the three light-sensitive 
layers as well as a yellow filter layer. 
In each of the emulsion layers are 
suspended microscopically small par- 
ticles of organic compounds insoluble 
in water, and these particles contain 
the couplers required to produce the 
dye appropriate to each layer when 
they react with the oxidized devel- 
oper. After exposure, the film is 
processed with a developer of which 
the oxidation product will react 
simultaneously with all three coup- 
lers and thus produce a dye image 
along with the silver image in each 
layer. After the silver has been re- 
moved, a negative is obtained com- 
posed of dyes in which the image is 
not only negative as regards light and 
shade but in which all the colors are 
complementary to those of the origi- 
nal subject.” 


Dog Photographer 


N OLD cotton blanket for a back- 

ground, simple lighting, and a 
35mm camera to make many expos- 
ures in quick succession, if necessary, 
is all the equipment Arthur S. Maw- 
hinney, F.R.P.S., uses to make the dog 
portraits which have now made him 
famous. A selection of 70 of his por- 
traits of famous dog champions of 
the larger breeds was recently hung 
in the American Museum of Natural 
History in New York, under the aus- 
pices of the Oval Table Society of 
New York. 


Stingo of Shotten of Greenfair 
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A characteristic Mawhinney dog 
portrait is reproduced, the result of 
patient assistance on the part of Mrs. 
Mawhinney, who has the sometimes 
difficult task of posing the dogs. We 
are told that it sometimes takes as 
much as an hour or longer to get the 
attitude and expression the Maw- 
hinneys want. 

Mr. and Mrs. Mawhinney have 
traveled more than 5000 miles to 
photograph champion dogs in shows 
and kennels and the prints represent 
breeds from every part of the world 
except India. 


Synthetic Snow 


oRN flakes were used by Castle 
Films in a recent 16mm movie, 
made for amateur projection, to 








Snow on the Window 


simulate the appearance of snow. 
The effect looked realistic and com- 
pletely convincing. The reproduction 
shows one scene from the movie in 
which the stunt was employed. 


Our Contest 


COMPLETE report of the results of 

the Sixth Annual _ Scientific 
American Photography Contest will 
be found on page 104 of this number. 
Although a total of 36 prizes, valued 
at over $1100, was awarded, space 
limitations do not permit us to re- 
produce all of the winning pictures. 
Thus we are presenting only the 
first-prize pictures in the three divi- 
sions. Names of the successful con- 
testants, however, together with their 


‘ geographical distribution, are given 


on the page mentioned above. 


Color Cartoons 


WNERS of 8mm and 16mm motion 
picture projectors may now pur- 
chase color cartoon films for home 
projection, according to an announce- 
ment by Castle Films. The company 
announces “the successful reduction 
and duplication of color prints for the 
first time for home movie fans.” 
Costing no more than the price of 
unexposed color movie film, the new 
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' films bring to home screens the va- 
riety and added interest of commer- 
cial color fun cartoons produced in 
Hollywood, reduced for home pro- 
jection. The first subjects include 
“Jack Frost,” ““Aladdin’s Lamp,” “Old 
Mother Hubbard,” “The Pincushion 


Man,” “The King’s Tailor,” and 
“Mary’s Little Lamb.” 

Films Train 

Detense Machinists 

44Q@oTTING a Spur Gear,’ a 16mm 


sound movie film showing “the 
what of machine tool use, so a man 
can give his whole attention to the 
how,” and prepared under the direc- 
tion of the United States Office of 
Education as the first of a series of 
more than 50 machinist and industrial 
training films, is now available to 
industries, schools, and other organi- 
zations. 

The film library channels of the 
Bell & Howell Company, Chicago, are 
being devoted to the loan and sale of 
copies, the company announces. 


Lighting Problem Solved 


NEW YORK CITY commercial pho- 
tographer, John Muller, called 
upon to make a photograph for re- 
production purposes of a new spot- 
light (the Fresnel Photospot de- 
scribed in What’s New, this issue), 





No retouching 


achieved the fine result here shown 
by means of light exclusively and 
without the help of the retouching 
artist. The difficulty with this type 
of photograph is in the illumination 
of the black exterior so that it can be 
properly reproduced, at the same 
time illuminating the lens without 
burning up the carved details of the 
Fresnel pattern. 

For this particular job, six lights 
were used in all—three floods and 
three spots. One spot was directed on 
the background to create a small 
circle of light sufficiently large to sur- 
round the subject and provide the 
necessary separation from the back- 
ground. Other lights were placed in 
front and in back of the subject. For 
the inside of the lamp itself, the regu- 
lar projection bulb was removed and 
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a projection bulb of the “built-in” 
reflector type (half-silvered) was 
used instead, with the silvered part 
turned around to face the reflector. 
The rest of the housing interior was 
covered with white paper. The illumi- 
nation from the silvered lamp there- 
fore struck the reflector first and was 
then diffused throughout the housing 
by the white paper lining, giving the 
desired non-directional result that il- 
luminated the Fresnel lens softly and 
evenly. 


Report on Pictorialism 


N PREPARING its annual report on 

pictorial exhibitions for the year 
July 1, 1940, to June 30, 1941, the 
56th volume of the American Annual 
of Photography (1942), shows a per- 
ceptible drop in the number of ex- 
hibitors. For the tabulated year, the 
total number of exhibitors came to 
7560, compared with 8928 for the 
year 1939-1940, and 13,746 for the 
year 1938-1939. Eleanor Parke Custis 
was found to have been the most 
prolific of all exhibitors during the 
period, with 146 prints shown in 55 
salons. Frank R. Fraprie, who ex- 
hibited 118 prints in 54 salons, came 
second. Dr. Max Thorek was de- 
clared to be the most prolific exhibi- 
tor of the past five years, having 
shown 1053 prints in 317 salons. The 
highest rating of all exhibitors for 
the year went to Leonard Misonne, of 
Belgium. Harvey A. Falk, of New 
York City, took second place. 


Uses for Glycerine 


A® bells on films during develop- 
ment may be eliminated by add- 
ing 1/5cc. of glycerine to each liter 
of solution, according to ‘Glycerine 
Facts,” publication of the Glycerine 
Producers’ Association. Another sug- 
gestion is the following formula for a 
print varnish, which lends brilliance 
and durability and is especiatly suit- 
able for use on bromide prints: 


BORA ere teers nee 30 grains 
Paleushellac terns es 60 grains 
Sodium carbonate ........ 10 grains 
GIY CELINE Peccseccissvocenesnes 30 minims 
Wiateridccarccecechensatdccteusetces 1 ounce 
Boil and allow to cool, then add: 
Alcohol Biteick.csciecctessects 1 ounce 


Add a small quantity of whiting or 
powdered punice to precipitate the 
gum wax. Shake well at intervals 
and allow to stand for several days. 
Decant and filter the clear liquid. 
Bottle until needed. 


Club Program Planning 


A‘ work and no play makes cam- 
era-club membership a dull thing, 
is evidently the thesis serving as the 
basis of Agfa-Ansco’s “Report of a 
Survey on Camera Club Program 
Planning,’ which the company offers 
gratis to all camera clubs. The pro- 
grams, based on information gathered 
from 1300 leading camera clubs in the 
United States, are divided into infor- 
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HERE are some of 


the new VICTOR 
Lighting Units for 
1942 — smart, effi- 


cient, capable Fotoflood and Fotoflash equip- 
ment which will serve you well for many 
years. There are more than FORTY Victor 
units from which to choose! Shown here are, 
top: No. 620-S Twin Fotoflood for No. 2 
lamps with 11-inch ‘Diffuser-Flectors”; left: 
“SM” Synchronizer for Speed Midget and 
other Midget lamps; and right: the ever 
popular ‘250-S” Clamp-on for No. 2 lamps. 
Prices are reasonable —- and the quality 
typically VICTOR. Write for new descriptive 
folder. It’s free. 


JAMES H. SMITH & SONS CORP. 
226 Colfax St. Griffith, Ind. 





FREE 


CHOOSING YOUR 
CAMERA 


MADE CAMERAS 












i Lied PERSONAL 
fU MOVIE EQUIPMENT 
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@ There’s no compromise 
whereby fine movies can be 
made or shown with equip- 
ment that side-steps certain 
standards of design and 
manufacture. Filmos fully re- 
flect those standards, for most 
of them were established by. 
Bell & Howell in 34 years of 
supplying Hollywood’s pre- 
ferred studio equipment. Bell 
& Howell Company, 1838 
Larchmont Ave., Chicago. 
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WINNING PICTURES 


Scientific American’s 
6th Annual 
Photography Contest 


N OUTSTANDING exhibit of amateur 

photography.” ‘The best dis- 
play of its kind ever brought to- 
gether.” “The amateurs whose work 
was entered in this contest out-do the 
professionals at their own game.” 
These and similar comments were 
voiced by those who viewed the ex- 
hibit of photographs from which the 
judges selected the final prize win- 
ners in the Sixth Annual Scientific 
American Photography Contest. 
These winners can take justifiable 
pride in their success, since they were 
up against stiff competition. 

Space permits reproducing only 
the three first prize winners and a list 
of the names of the others who 
earned awards. Needless to say, the 
reproductions do not do full justice 
to the originals, yet so fine was the 
photographic quality of them that it 
is retained to a great degree even 
when the pictures are greatly reduced 
in size. 

Division I 
First Prize: Dr. Irving B. Ellis 
Piedmont, California 
Second Prize: Edward Canby 
Dayton, Ohio 
Third Prize: W. J. Harvey 
Hollywood, California 
Fourth Prize: Truman B. Gordon 
Oil City, Pennsylvania 
Fifth Prize: Mrs. Eldean Olsen 
Santa Monica, California 
Sixth Prize: A. J. O. Romero 
Bronx, New York 








be 


First Prize—Division I 


Seventh Prize: Arthur VanVictor 
Detroit, Michigan 
Honorable Mention 
Henry M. Blatner 
Albany, New York 

Burnis McCloud 
Denver, Colorado 
Arthur E. Haug 
Chicago, Illinois 
Mrs. Eugene Landess 
Fayetteville, Tennessee 
William Dennin 
Chicago, Illinois 





First Prize—Division Il 








Division II 
First Prize: Robert Desme 
Brooklyn, New York 
Second Prize: James Jenkins 
Arcadia, California 
Third Prize: Janet Weston 
Atlanta, Georgia 
Fourth Prize: Mrs. Allen L. Sutter 
San Francisco, California 
Fifth Prize: John Hansen 
Brooklyn, New York 
Sixth Prize: Dr. I. K. Moorhouse 
Beaumont, Texas 
Seventh Prize: Edward L. Gockeler 
Saranac Lake, New York 
Honorable Mention 
J. P. Whiskeman, Jr. 
Van Nuys, California 
W. Brooks Hamilton 
Lexington, Kentucky 
B. W. Leroy 
Portland, Oregon 
Tom Peterson 
.El Paso, Texas 
Thomas O. Sheckell 
East Orange, New Jersey 


Division III 
First Prize: L. C. Sefing 
Allentown, Pennsylvania 
Second Prize: Allen L. Sutter 
San Francisco, California 
Third Prize: Tyrus T. Tanimoto 
Honolulu, T. H. 
Fourth Prize: La Vern Frost 
Crystal, Michigan 
Fifth Prize: Harold B. Stoddard 
Westfield, New Jersey 
Sixth Prize: Charles Brennen 
Trenton, New Jersey 
Seventh Prize: Dr. S. A. Bobrov 
Ossining, New York 
Honorable Mention 
Elmer L. Onstott 
St. Louis, Missouri 
Hilda Ferguson Hampfler 
Kennett Square, Pennsylvania 
Charles H. Mundorf 
New York, New York 
C. W. Mattison 
Camp Hill, Pennsylvania 
C. Chester Lasell 
Oneonta, New York 
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mal and formal programs, the former 
3 participated in by all members, the 

latter conducted by a single person 
or small group. The report includes 
detailed plans and suggestions for 
more than 40 ideas that have been 
tested and found successful. 

In its survey, the company found 
that membership ranged from a 
group of three or four all the way to 
20,000, the latter claimed by KYW 
Camera Club. The Railroad Camera 
Club, with a membership of 12,000, 
and the Kodak Camera Club, with 
2064, came next in the list. In all it 
’ was found there are more than 5000 
camera clubs in the country, the bulk 
of the clubs having a membership 
averaging 25 to 50 members. 


Cork Efficiency 
A CORK can be a useful article only 
if it is properly handled. If you 
have had trouble getting a cork to 
stay firmly in a bottle neck, try soak- 
ing the cork in melted paraffin. You 
will find the cork will then fit better 
and last longer. 


Club Auction 


HE problem of surplus equipment 

owned by its members was recent- 
ly solved by a local camera club by 
inaugurating the idea of periodic 
auctions. At these sessions, the mem- 
bers bring in whatever equipment 
they find they no longer have any 
use for, and the items are sold to the 
highest bidder. Outsiders are invited 
to participate. The result has proved 
generally satisfactory to both seller 
and buyer. 


“Repair That Camera” 


O MAKE the most of what you have, 

in view of national defense de- 
mands, the Eastman Kodak Company 
is urging a “Repair That Camera” 
campaign for American photogra- 
phers. 

“There are 19,000,000 cameras in 
active use in the United States, and 
there are probably more than 5,000,- 
000 others on shelves, in closets and 
bureau drawers,” a Kodak executive 
states. “Although there may be a 
shortage in some types of cameras, 
there’s no reason why these older 
units cannot be brought back into 
service and put to practical use.” 

A 25-percent reduction in repair 
costs on all Kodaks during the 
months of January, February and 
March, is announced by the company 
to start things going. 


WHAT'S NEW 
In Photographic Equipment 


FRESNEL PHotTospot ($12.98; standard 
500-watt projection lamp, $1.98 
extra): Designed for spot, flood, and 


FEBRUARY 1942 + SCIENTIFIC 


ANGLES 





combined effects, with bulbs avail- 
able for black-and-white and color 
photography. Features: focuses 1-foot, 
diameter spot to 6-foot diameter flood 
at five feet, projects intense, soft 
edge beam without lines or color 
fringes; takes 300, 500, and 750-watt 
projection bulbs, long-life (500-hour) 
500 watt bulb, and special 500-watt 
3200° Kelvin lamp for Kodachrome; 
provides full control of shadow edge, 
soft to sharp; all-steel welded body; 
ample ventilation for any burning 
position; six-inch diameter heat re- 
sisting Fresnel lens; 442-inch chrome 
reflector; heat-insulating Bakelite 
handles; may be mounted on tripod; 
10-foot cord, switch, and plug; di- 
mensions (on base): 8 inches wide, 
10 inches long, 11 inches high; 
weighs 9 pounds. Various accesso- 
ries, including light stands, masks, 
special color kit for color control, 
light stand adapters, and so on. 


EXTENSION FLASH HOLDER FOR KODAK 

SENIOR SYNCHRONIZER, MopEL E 
($14.55): Equipped with rubber in- 
sulated cord for extension to 20 feet 
from camera. Similar to battery 
case, equipped with ball joint and 
clamping bracket having rubber 
pads. Flash bulbs may be operated 
from release of synchronizer or ex- 
tension holder. 


WESTINGHOUSE Lamp Discounts: Fif- 

teen percent cut from list price 
on purchase of carton of any one of 
17 Westinghouse Mazda photoflash 
or photoflood lamps. Midget bulbs 
cut from 13 to 11 cents each when 
bought in cartons of six. 


WaBASH INFRA-RED HEAT LAMP ($2): 

For darkroom and studio use. 
Color pigmented into glass. Action 
of rays starts drying process of film 
and paper from inside out. Made in 
250-watt size, natural ruby glass, 
with burning life of 6000 hours. Sug- 
gested uses: speed drying of ferro- 
typed prints or prints on blotters; 
quick drying of single films or roll 
film; heating solutions; drying tanks, 
reels, and so on. 


CRAIG FIRE-STONE WATER FILTER 

($3.75): Operates regardless of 
power or water pressure. Has two 
fittings to accommodate all faucets. 
Extra filtering stone. Metal parts 
triple chrome-plated to guard against 
corrosion. Maximum flow of two 
gallons per minute. 


Kopak DENSIGUIDE ($1): Compact 

calculator for estimating gray 
seale densities on suitably prepared 
negatives. Especially useful in mak- 
ing color separation negatives and 
color prints. 


New WESTON Ratinc Book (10 

cents): More permanent form in- 
cludes 16 pages, 2% by 3% inches, 
printed in two colors and bound with 
laminated finished stock. 
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FOR SUCCESS IN 
PHOTOGRAPHY 


Profit by 32 Years of Haperience 


Learn quickly at world’s largest, best 
equipped photo school. Full-time experts 
INDIVID 


coach you UALLY through 
“Learn by Doing’? method in Commercial, 
News, Portrait, Motion Picture, Color Pho- 
tography. Resident or home study. Free book- 
let. N. ¥. INSTITUTE OF PHOTOGRAPHY, 
Dept. 134, 10 West 33 St., New York, N. Y- 





Larry June’s 
PHOTOGRAPHER'S 
RULE BOOK 


“The most helpful volume that has 
appeared since Eastman’s “How to 
Make Good Pictures’. Few photog- 
raphers will read it without feeling 
that they have gained from it.”— 


N. Y. Sun. $1.25 all bookstores. 


The Macmillan Co., 
60 Fifth Ave., New York 
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The Scientist profes- 
sional or just plain 
“‘dabbler’’ will find it 
a real adventure doing 
business here at the 
Camera Cross Roads of 
the World. We do not 
live by bread alone 

. we value the 
thousands of friends we 
make in this shop. 


Write Dept. AD 


LIBERAL ALLOWANCE FOR YOUR 
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179 W. MADISON ST., CHICAGO, ILL. J ILL. 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


Editor of the Scientific American books ‘‘Amateur Telescope Making” 


AST month, in this department, Dr. 

J. A. Anderson, physicist at the 
Mount Wilson Observatory and Ex- 
ecutive Officer for the 200” mirror 
now being completed at the Califor- 
nia Institute of Technology, began a 
two-part article describing the work 
of the past five years on the mirror. 
This month he completes the descrip- 
tion. This is the first detailed tech- 
nical revelation of the difficulties 
that have arisen in the long years of 
work on the big Pyrex disk, and of 
the methods used in defeating them. 

Three years ago this department 
urged Dr. Anderson to describe what 
was going on, also to state when the 
work would be finished. He wisely 
replied: ‘Dates I can not give yet,” 
and he added, “I shall refuse to de- 
scribe a job until it is completed, 
but you may be sure that my article 
will be in your hands within ten days 
of the completion of any one stage.” 

This promise was kept recently 








Drawings by Russell W. Porter 
Figure 5: Theoretical hexagon 


when the stage of bringing the sur- 
face to a sphere, preparatory to para- 
bolizing and figuring, was completed. 
The account proves to be something 
of a now-it-can-be-told story, for 
there were troubles. Yet anyone who 
has ever made even a small telescope 
mirror could have predicted this — 
there always are troubles, some of 
them almost interminable; while in 
pioneering a mirror of unprecedented 
size, such as the 200”, they were all 
the more expectable. Those that 
were encountered now turn out to 
have been even more puzzling than 
the best of the tales circulated 
orally by “Old General Rumor.” Yet 
they were conquered and the project 
moves successfully toward completion 
—when? This still is unknowable — 
for a telescope mirror is finished 
when it is finished. Dr. Anderson’s 
account, continued from last month, 
follows: 

“Optical tests of the 200” mirror 
were at first made with the mirror 
tipped up so its optic axis was hori- 
zontal, using therefore only the one 
component of the supporting levers. 
Later on, tests were made with the 
axis pointing about 4° above the 
horizon, so that both components of 
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supporting force would be in action. 
In the later stages of figuring the 
mirror was made to rest on the sup- 
porting system while polishing was 
in progress. 

“The first optical test of the mirror, 
in September 1938, revealed a fair 
spherical surface with some zonal 
and other errors, the chief of which 
was astigmatism. Measurement of 
the latter showed that the radius of 
curvature of a vertical plane was a 
millimeter or so shorter than that of 
a horizontal section. Rotation of the 
mirror about its axis in the testing 
position showed that the astigmatism 
did not rotate with it — in other 
words the radius of curvature in the 
vertical plane remained shorter in all 
positions of the mirror. 

“More refined measures revealed 
another surprising fact — namely, 
that at times the vertical astigmatism 
would have slightly different values 
in two orientations 180° apart. Run- 
ning down the cause of this behavior 
required considerable time after it 
had been demonstrated to our satis- 
faction that the phenomena were real 
and not simply errors of measure- 
ment. <A linear astigmatism of the 
order of 0.05”, with a not very smooth 
mirror surface where errors of meas- 
urements would average 0.01” or 
0.02”, does not seem so very bad — 
and the 180° effect of about 0.01” 
might very well be considered acci- 
dental — as it was in fact until con- 
tinued improvement in the figure 
reduced errors of setting to a few 
thousands of an inch. Anyway, both 
of these effects which had been noted 
in the early tests turned out to be real 
and correctable, though it must be 
confessed that it took a year or more 
to discover their nature and cause. 

“The cause of the vertical astigma- 
tism lies in the structure of the mirror 
itself, combined, of course, with the 
method of internal support. Suppose 
the mirror is tipped up so that its 
axis is horizontal. Its weight then is 
carried by the 36 levers whose points 
of contact are in the rib structure and 
something like four or five inches be- 
hind the continuous front of the mir- 
ror. Let us think of one of the 
hexagons (Figure 5), into which we 
divided the mirror in the previous 
discussion, as made up of two parts: 
first, the solid front curved plate and 
second, the ribs. The front plate is 
about twice as stiff in a vertical plane 
as the rib system is. 

“Tf now the support point were lo- 
cated at the center of gravity (actu- 
ally, on the axis of the ‘pocket’), the 
half of our unit below the center of 
gravity would be in tension, so that 
it would stretch; while the part above 
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would be in compression. Also, the 
deformation of the ribbed part would 
be twice as great as that of the solid 
front. If the undeformed front sur- 
face were a plane, it would, under 
this deformation, become slightly S- 
shaped vertically; that is, the upper 
half would be slightly convex, the 
lower slightly concave. Since, instead 
of a plane, we have a spherical sur- 
face in the undeformed condition, the 
deformed condition will consist in the 
addition of a very weak convex 
cylinder to the upper half and a 
similar concave cylinder to the lower 
half of the unit. Taking now the 
whole mirror, each of the 36 parts 
would be similarly deformed, but 
there would be no general deforma- 
tion of the surface as a whole. 
“Return now to the actual case. 
See Figure 5. The supporting point 
is on the upper surface of the ‘pocket’, 
which lies some 6” or 61%” above the 
center of gravity. The part A that 
becomes convex is therefore 6” 
shorter than the lower part near Bs 
which becomes concave. So we may 
say that, on the whole, the unit is 
concave; and when we now add up 
the 36 parts we find, in addition to 
the local deformation of each unit, a 
general (net) vertical concavity of 
the whole surface, which is what has 
been observed. ‘The diagrams of 
Figure 5 will perhaps aid in under- 





Figure 6: Cause of astigmatism 
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standing this. The local deforma- 
* ations of each unit are of course pres- 
ent, but they are so very much 
smaller than the net deformation 
that, provided the latter is small, the 
former will be too small to be ob- 
served. 

“If, in Figure 5, the support S 
could be located on line CG, curve 
AB would be symmetrical about CG, 
and the net curvature of AB would 
be zero. 

“Clearly the effect just discussed 
will be absent, or have zero value, 
_when the axis of the mirror is verti- 
eal. As the mirror axis is tilted to- 
ward the horizon, the effect will vary 
as the sine of the zenith distance. To 
correct it, a system of 12 gravity- 
operated ‘squeeze levers’ were ap- 
plied, acting on the outer edge of the 
disk near the back, which, when the 
axis of the mirror is horizontal, act 
so as to correct the error. Since their 
effect also varies as the sine of the 
zenith distance, the compensation 
will be correct in all positions of the 
axis. 

“The second phenomonen men- 
tioned above—that is, vertical astig- 
matism in two orientations 180° 
apart—is caused by a maladjustment 
of the supporting levers, and, like 
the one just discussed, is absent when 
the mirror faces the zenith. Let us 
again consider the mirror tipped up, 
-with axis horizontal, and assume that 
the supporting levers such as S, Fig- 
ure 6, in the upper half are on the 
average so adjusted that their sup- 
porting points are somewhat in front 
of the center of gravity surface in 
the mirror, while those of the lower 
half are misplaced in the opposite 
direction. Reference to the same fig- 
ure will make it clear that, in the 
assumed position, the radius of cur- 
vature in the vertical plane will be 
lengthened, while if the mirror ‘is 
rotated 180°, the radius will be short- 
ened by the same amount. Here the 
remedy is obvious. 

“In order to test for astigmatism 
when the mirror faces the zenith, the 
arrangement shown in Figure 7 was 
employed. The light source and the 
knife-edge are, as usual, near CC. 
The plane mirrors MM, at 45°, are 8” 
in diameter. By rotating the large 
mirror the zone indicated by the 
dashed line may be tested for astig- 
matism. By adjusting the counter- 
weights of the ‘lifting component’ of 
the supporting levers, any observed 
small amount of astigmatism may be 
removed. 

“The work of making the mirror 
surface a satisfactory sphere having 
a radius of curvature of 1335.7” was 
completed in August, 1941. Parabo- 
lizing by alternate fine grinding and 
polishing was started August 30, and 
is now very nearly completed ‘in the 
rough’; meaning thereby that the 
radii of zones are very close to the 
calculated values. The long work of 


smoothing and final figuring still 
remains to be done. 
“Testing will be done near the 
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COMPLETE HIGH- enone KITS OUR SPECIALTY 


Headquarters for Amateur 
Telescope Makers 


Each kit has two glass discs (correct 
thickness) tempered pitch, 8 assorted 
abrasives (fewer may not give perfect 
optical surface), rouge, instructions, etc. 
When your mirror is finished, return it 
to us for FREE test and written report 
by Dr. 


Jp 
J. M. VURE, Opt 

POLISHING and PARABOLIZING | 
MIRRORS, all sizes, made to order by 
professionals, guaranteed correct. Prisms, 


eyepieces, accessories supplied. 


ig 
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Free Aluminum Diagonal 
With Each Kit 


ONLY $6.50 


(You save 50c) 


(Pyrex, $4.00) 
(Pyrex, 5.50) 
(Pyrex, 8.00) 
(Pyrex, 13.95) 
(Pyrex, 22.50) 


6” Kit with 500 Page 
Book ‘tAmateur Tele- 
scope Making.” 


4” 
6” 
8” 
10” 
12” 


Kit. . $2.95 
Kit. . 3.75 
Kit.. 6.50 


Kit.. 9.95 
Kit. 14.75 


ALUMINIZING 


FREE flat given with each mirror aluminized. A harder and brighter aluminum coating that is 
uniform and produces a lasting and superior reflecting surface on TELESCOPE and CAMERA 
MIRRORS, PRISMS, DIAGONALS. Guaranteed not to peel or aaa 


$2.50 8” 


$3.50 


Send for your FREE Illustrated BO Tet 


THE PRECISION OPTICAL oe 


1001 EAST 163rd STREET 





see AS eM Ie 











KITS OUR SPECIALTY 


4” kit... $ 2.95 Pyrex.. $ 4.25 
67 kit= 37> Pyrex... 5.50 
8” kit 6.75 Pyrex... 8.50 
10” kit.. 9.95 Pyrex... 13.95 
12” kit 14.75 Pyrex... 24.00 


Kits contain 2 glass discs, 8 grades of abrasives 
(fewer do not insure an optically perfect surface), 
rouge, pitch or beeswax, and instructions. 


Money-back guarantee that 


THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 





PYREX MIRRORS 
Made to order, correctly figured, polished, and 
parabolized. Precise workmanship guaranteed. 
Prices on request. 


WE DO POLISHING, PARABOLIZING, AND 


ALUMINIZING 


(Send for ad NEW, ENLARGED, and ILLUS- 
RATED catalogue.) 


M. CHALFIN 
G.P.0. Box 207, New York, N. Y. 
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TELESCOPE 


Popular Illustrated 
Astronomical Monthly 


This combination of the former journals, The 
SKY and The Telescope, brings you the best in 
popular astronomy. For amateur astronomers 
— star charts, Gleanings for telescope makers, 
page for observers, and timely articles. 
$2. a year, domestic; $2.50, foreign. 
Single copy; 20 cents. 


SAMPLE COPY ON REQUEST 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge, Mass. 








Surface Hardened 


ALUMINIZED 
Coatings 


are uniformly superior in reflectivity and 
Improve the performance of telescope 
mirrors, prisms, diagonals, camera mir- 
rors, range finder mirrors and other op- 
tical front surface mirrors. 

These Surface Hardened Coatings used 


{n some of the largest observatories 
on mirrors which are famous throughout 


the world. Have your mirrors coated 
with the best. 
Prices: 4”’—$1.75, 6”—$2.50, 8”—-$3.50, 


10”—$5.00 and 1214”—$8.00. Up to 86” 
on request. 


ATTENTION! At the present time all of our 
facilities for making optical parts are required 
for defense work and orders fordiagonals, flat 
to 14 wavelength, as previously advertised, can 
not be filled. As soon as conditions permit, we 
fool again be glad to accept orders for this 
item 


LEROY M. E. CLAUSING 
720 Greenwood Ave. Wilmette, Il. 
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TO MAKE A GOOD TELESCOPE 


is a most fascinating experience. We know, for we have made a 
lot of them, experimenting with all sorts of glass and abrasives. 
Experience indicates two “MUSTS” for making a good telescope. 

USE ONLY GOOD MATERIALS. The cost of the best is so 
little that it is foolish to “bargain hunt’’ 
hours of work and care with failure at last. 

FINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the right abrasives are used persistently enough. 
Twenty-two years of experience enables us to supply: 

1. The best glass of the right thickness. 

2. The proper assortment of abrasives to give the best surface with 

labor. Our abrasives are supplied in tin cans. Te 
use punch a hole and sprinkle. Seal between times with adhesive. 

3. Our famous #6 for the final grind, which materially shortens 
polishing time. 

Ready-tempered pitch, and best rouge, for polishing. 

KITS. The above selected materials combined in a set, with instruc- 
tions for making a complete telescope. 
size this costs only $5.00. This includes a test of your completed 
parabolic mirror with advice for correcting any errors found. 


Write for catalogue of supplies. 


11 Harvard St. 


and almost certainly waste 


For the six-inch aperture 


Springfield, Vermont 
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MORE THAN 
25,000 
TELESCOPES 


from six inches in diameter up, and 
really capable of doing serious as- 
tronomical work, have been made 
successfully by amateurs from the 


practical, elementary working in- 


structions in the book 
AMATEUR 
TELESCOPE 

MAKING 

This beginner’s book tells how to 

plan and build the mounting, how 

to grind, polish and accurately shape 

the essential glass parts by hand— 

all at a cost of less than $25, working 


from inexpensive, prepared kits of 
glass, abrasives and pitch. 


500 pages. Profusely illustrated. 


AMATEUR 
TELESCOPE MAKING 


Postpaid $3.25 domestic 
$3.60 foreign 


SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 





Sabotage 









IN FACTORIES 









Before sabotage strikes your plant a 
crippling blow, be prepared to pro- 
tect yourself—Install a finger-print 
section in your personnel depart- 
ment to check all alien employees. 
Supply that department with— 


Frederick Kuhne’s 


THE FINGER PRINT 
INSTRUCTOR 


This volume, by a noted finger-print 
expert who was for many years in the 
Bureau of Criminal Investigation of 
the New York Police Department, 
instructs in every phase of finger 
print work from the taking of the 
finger impression to the final job 
of identification. 
















USED IN GOVERNMENT 
OFFICES AND BY THE 
Peele 


$3.25 Postpaid 
Published by 
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24 West 40th St., New York, N. Y. 
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Figure 7: The method for testing by zones for astigmatism 


center of curvature, using a method 
worked out by Dr. F. E. Ross and the 
author. The method is new as far as 
we are aware; however, it would not 
surprise us if it should prove to be 
‘old as the hills’ — for no complete 
search of the literature has so far 
been made. The method is shown in 
Figure 8. The lens L is so designed 
that, when the light source is placed 
at a point between its focus and the 
lens, the spherical aberration at its 
virtual conjugate focus is such that 
the conjugate focal points for differ- 
ent zones of the lens coincide with 
the ‘centers of curvature’ of the cor- 
responding zones of the paraboloid. 
The light source is shown on the axis. 
To the right of the lens the rays 
travel along the normals to the 
paraboloid, whence they are returned 
along the normals and would con- 
verge to the source — but, by the 
aid of the half-silvered plate P, the 
returning light is brought to the 
knife-edge as shown. The source 
and knife-edge may be interchanged. 


“The author wishes to express his 
deep appreciation of the assistance 
given him by Russell W. Porter in the 
preparation of this article.” 


VER make a flat? Then you know 


the application of this verse, writ- 


ten by Anon Y. Muss: 

An old man who lived in a cave 
Knew how to make fringes behave. 
If he moved his head closer, 
And the fringes grew grosser, 

He knew that the work was concave. 


I AS sometimes asserted, metal 
mirrors are inferior, optically, to 
mirrors of glass, they have certain 
special uses which justify them, and 
some like them anyway. Sidelight is 
thrown on their optical quality in a 
paper by Sydney J. Needs, Phila- 
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delphia, published in the “Transac- 
tions of the American Society of 
Mechanical Engineers” for May 1940, 
wherein he states that “there appears 
to be no metal which, when polished 
and examined even under low powers 
of the microscope, will present a 
surface of uniform appearance even 
remotely approaching that of well- 
polished glass.” 

Needs is not an amateur telescope 
maker but an engineer who under- 
took an extended research on the in- 
fluence of boundary films of lubri- 
cant in machine bearings, and per- 
formed his experiments between two 
circular metal flats. In order to pre- 
pare for these experiments he first 
had to learn, from scratch, how to - 
make the flats used in it, and in this 
he was aided to some extent by 
“A. T. M.” (The pun about “from 
scratch” was unpremeditated but any 
who have been through the mill 
would perhaps vote to leave it in.) 
Needs continues: 

“The metal 


surfaces invariably 





200" MIRROR 


Figure 8: Testing method to be used in the final figuring 


> 


contained pits or non-metallic in- 
clusions, iron carbides or traces of 
manganese in the form of gray spots 
with well-defined but irregular edges. 
Experience finally seemed to indicate 
that the best surfaces were produced 
by high-speed tool steel or a high- 
chrome tool steel. The chrome steel 
is corrosion-resistant and will hold 
its shape over long periods of time 
but it warps badly during the hard- 
ening process and is somewhat diffi- 
cult to polish.” 


Ee advanced amateurs who have 
followed the hobby for years, made 
many mirrors, also flats, there is de- 
fense work. Write us. Even for such, 
this is hard, tough, grisly — make no 
mistake — hence we frankly urge 
others not to aspire to it. 
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Qur Book Corner 


THE BOOK DEPARTMENT of Scientific American is conducted, 
with the ce-operation of the Editors, to make available for you a 
comprehensive book service. Each month the Editors select and 
review in these columns new books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available books on any subject. 
You are invited to use this service freely. Tell our Book Depart- 
ment what kind of books you want and you will be furnished 
with a list of available titles, including prices. When inquiring 
about books, please be specific; remember that we can be of the 
greatest help only when you tell us just what you are looking for. 


IT’S ABOUT TIME 
By Paul M. Chamberlain 


T’s about horology, or the clock and 
| watch hobby. Except the amateur 
telescope makers, no group of hobby 
enthusiasts can out-enthuse the ama- 
teur horologists, and this is a book 
by one of them, a structural engineer 
who collected 1200 watches covering 
in period three centuries. This im- 
pressive work describes their various 
escapements, as an engineer, and not 
merely a collector, would know them. 
It also gives numerous biographies of 
famous watch makers. A true feast 
for followers of this hobby. (490 
pages, 7 by 10 inches, well illus- 
trated.) —$7.60 postpaid.—A. G. I. 


HOW TO TRAIN SHOP 
WORKERS 


By C. A. Prosser and 
Philip S. Van Wyck 


A SHOP-TRAINING manual designed 

for use by foremen and instruc- 
tors in training workers in production 
and service jobs, in which the text 
covers such phases as planning of 
training, finding what to teach by job 
analysis, training the worker cor- 
rectly, and methods, procedure, and 
equipment. (126 pages, mimeo- 
graphed, 8% by 11 inches, number of 
charts.)-—$1.35 postpaid.—A. P. P. 


FROM MAN TO MACHINE 
By Agnes Rogers 


een history of invention, with 
long captions (or brief text mat- 
ter) explaining each. Rather elemen- 
tary, from the point of view of the 
serious student of the history of in- 
vention, and perhaps best suited to 
the tables of public libraries, where 
it would receive much attention. 
Slightly pedagogic in style. (160 
pages, 8 by 11 inches, heavily illus- 
trated.) —$2.60 postpaid.—A. G. I. 


POND, LAKE, AND STREAM 
FISHING 


By Ben C. Robinson 


Ee men can boast of the fresh- 
water angling background and ex- 
perience possessed by this author, 
who has served as fishing editor on 
the staffs of five prominent outdoor 
magazines, and who, in his meander- 
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ings, has gathered lore and angling 
art from thousands of his fellow fish- 
ermen. Whether the reader would 
pursue the wily brook trout, the All- 
American black bass, the huge 
‘“muskies” of the north country, or 
just plain fishin’, he will find this an 
authoritative, helpful reservoir of 
advice, suggestion, and information, 
presented in pleasing, man-to-man 
fashion. (370 pages, 5 by 8 inches, 41 
illustrations.) —$2.60 postpaid.—A. D. 
Fee 


SIMPLIFIED RADIO SERVICING 
BY COMPARISON METHOD 


By M. N. Beitman 


l Is claimed that 95 percent of all 
cases of radio receiver troubles can 
be solved quickly and effectively by 
the application of this new method 
of trouble shooting. The process is 
described in detail in this manual, 
where theory is kept to a low mini- 
mum and practical applications are 
stressed. The text includes vacuum 
tube characteristics, tube and base 
diagrams, and a large number of cir- 


cuits. (108 pages, 8% %y 11 inches, 
paper covered.) —$1.00 postpaid.— 
Ame. 


INTERIOR ELECTRIC WIRING 
AND ESTIMATING 


By Uhl, Nelson, and Dunlop 


UITABLE for beginners desiring to do 

residential, farm, and industrial 
wiring; also complete enough to in- 
terest those already engaged in wir- 
ing. It presents fundamentals of elec- 
trical work, explains terminologies 
and principles with underlying 
theory, deals with actual wiring in an 
all-around, practical manner. Third 
edition. (519 pages, 54% by 8 inches, 
458 illustrations.)—$2.60 postpaid.— 
A. G. I. 


AMATEUR PHOTOMICROG- 
RAPHY 


By Alan Jackson 


EGINNER’S book written by an ama- 

teur (British) who, as a beginner 
himself only a few years ago, found 
that there was no book on this sub- 
ject, and therefore wrote one that 
emphasizes the amateur’s point of 
view. It stresses home-built appa- 
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JANE’S 
FIGHTING SHIPS 
and 


JANE’S 
ALL THE WORLD'S 
AIRCRAFT 


These two volumes, form- 
erly published only in Eng- 
land, are standard reference 
works on their subjects. War- 
time conditions have made 
these books virtually unavail- 
able in the United States; 
hence we are happy to an- 
nounce that arrangements 
have been made to publish 
them in this country. We can 
therefore fill your order, after 
the middle of February, at 


$19.00 
postpaid 
per volume 


Scientific American 


24 West 40th Street New York, N. Y. 











COLLECTING 
Old Guns 
is an 
Interesting Avocation, 
often 
Profitable 


GUN COLLECTING 


By Charles Edward Chapel 
(1st Lt. U. S. Marine Corps3; Retired ) 


Any gun fancier who has never ridden the 
hobby of firearms collecting will, in all 
prebability, reach the last page of this book 
with the firm resolve immediately to in- 
augurate his hitherto neglected gun gather- 
ing activities. Although written for the 
novice, and therefore equipped with an 
excellent glossary, index, bibliography, and 
source lists of collectors, museums, and 
periodicals dealing with the hobby, the 
veteran also will find this volume well 
worth adding to his library. (232 pages, 
5 by 74/2 inches, 15 illustrations.) —$2.60 
postpaid. 


THE GUN COLLECTOR’S 
HANDBOOK OF VALUES 


By Charles Edward Chapel 


Of inestimable value to gun collectors, 
both amateur and professional, is this 
newest publication by the author of “Gun 
Collecting.’? Some 2000 antique and semi- 
modern pieces, over 500 of which are illus- 
trated, are described in detail, and values 
for “good” and “fine” condition have been 
assigned. For those who collect old guns, or 
fer those who would like to collect them, 
this publication is absolutely indispensable. 
(220 pages, 434 by 7% inches, 33 full 
ae plates.) — $3.10 clothbound, post- 
paid. 
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ratus, and it does not assume on the 
reader’s part a knowledge of ad- 
vanced technique such as the author 
says the standard works on the 
microscope take too fully for granted. 
A neat, attractive, little book that is 
really practical and gets down to 
cases. (156 pages, 434 by 7% inches, 
well illustrated.) —$2.30 postpaid.— 
AX Gal 


OUTLINE OF AIR TRANSPORT 
PRACTICE 


By A. E. Blomquist 
A BOOK of the air and the craft that 
utilize it in transportation of mail, 
passengers, and cargo. A _ splendid 
introductory course in aeronautical 
transportation, engineering, business 
management for those entering or al- 
ready connected with the industry. 
Compiled from actual experiences of 
men in all branches of commercial 
aviation, this publication is a mine of 
information for all air-minded people. 
Each chapter is supported by a com- 
prehensive bibliography. (402 pages, 
6 by 9 inches, indexed and illus- 
trated.) —$4.60 postpaid—A. D. R., IV. 


MODERN PRACTICE IN 
LEATHER MANUFACTURE 


By John Arthur Wilson 


OMPLEX indeed is the scientific 

background of the whole broad 
field of the leather industry. This is 
particularly brought home by the text 
of this thorough-going book devoted 
to a comprehensive study of the in- 
dustry and of operations involved in 
the production of various types of 
leathers. Data given cover hides, 
various types of tanning, dying and 
processing, and finishing. A glossary 
and name index is included. (744 
pages, 614 by 91% inches, a large num- 
ber of photo-micrographs and process 
pictures. )—$9.60 postpaid.—A. P. P. 


THE LUNGFISH AND THE 
UNICORN 


By Willy Ley 


Ce of fascinating chapters 
on odd beasts—legendary, extinct, 
and living. The unicorn, basilisks, 
dragons, sea monsters—what, if any- 
thing, lay behind those old legends? 
The urus, wisent, gierfugl, giant sloth, 
dodo—animals now extinct. The 
horseshoe crab, platypus, lungfish— 
odd living fossils. A scientific book 
in which this odd collection is exam- 
ined in a really readable way. (305 
pages, 5144 by 8% inches illustrated.) 
—$2.85 postpaid.—A. G. I. 


PHOTOGRAPHIC EMULSION 
TECHNIQUE 


By T. Thorne Baker 


AV and professional photog- 
raphers who like to delve deeply 
into the mysteries of the chemical 
problems which surround their work 
will find in this book a comprehen- 
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, sive survey of the entire field of pho- 

tographic emulsions. Explicit direc- 
tions are given for making both 
positive and negative materials, either 
in production quantities or in labora- 
tory lots for personal use. Although 
few photographers will want to go to 
the trouble of making their own 
emulsions, there are many who will 
find this book valuable because of the 
grasp which it gives of the charac- 
teristics of various emulsions. (263 
pages, 5% by 8 inches, drawings 
and photographs.) —$4.10 postpaid. 
PAE P. 


ADVENTURES WITH A 
MICROSCOPE 


By Richard Headstrom 


STENSIBLY for juveniles, many of 

these might find this book’s lan- 
guage a bit hard going in spots; while 
many adults would find the tone con- 
descending (so would some juve- 
niles). Having thus criticized the 
book, we turn about and recommend 
it, despite its faults, even to adults 
who have purchased medium-pow- 
ered microscopes, such as are on sale 
everywhere nowadays, because we 
think it better answers their needs 
than any of the more advanced adult 
literature. It tells what things to 
observe—common things—and where 
to find them, not for the expert but 
for the beginner, and in a way that 
permits a beginner to take real hold 
of the information. (232 pages, 5% 
by 8 inches, 142 illustrations.) —$2.10 
postpaid.—A. G. I. 


THE CRUISING MANUAL 
By Gerry Mefferd 


RACTICAL guide for small boat 

cruising, by a man who cruised 
*round the world in the Hurricane, a 
craft in the 50-foot class. Chapters 
on getting started, preparing for sea, 
marlinspike seamanship, rules of the 
road, charts, sailing and seamanship, 
stormy weather, light-weather sail- 
ing, navigation, galley notes, and so 
on. (302 pages, 534 by 9 inches, 
130 illustrations.)—$3.10 postpaid.— 
A. G. I. 


OUT OF THE TEST TUBE 
By Harry N. Holmes, Ph.D. 


HIRD and revised edition of a book 

which has survived many other 
more ephemeral popular works and 
had a large sale because of outstand- 
ing merit. Its scope is the marvels of 
chemistry as related to our lives: in 
food, health, habit, jobs, environ- 
ments, futures. It deals with rubber, 
radium, yeast, dyes, oil, coal, soil, air, 
alcohol, sugar, steel, rayon, medicines, 
air conditioning, glass, nutrition, solar 
energy, strategic raw materials, and 
many other live scientific topics. Au- 
thor is professor of chemistry and has 
a worldwide reputation as such. (305 
pages, 6 by 9 inches, 101 illustrations.) 
—$3.10 postpaid.—A. G. I. 
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The Editors Recommend 


THE ENGINEER’S SKETCHBOOK OF MECHANICAL MOVE- 
MENTS—By Thomas Walter Barber. Working drawings of prac- 
tically every conceivable movement, device, appliance, and con- 
trivance employed in the design and construction of machinery 


for every purpose. Nearly 3000 illustrations. 


SCIENCE EXPERIENCES WITH 
HOME EQUIPMENT—By C. J. 
Lynde. A book of 200 simple 
home tricks based on physical 
laws, each experiment being il- 
lustrated and its principle ex- 
plained. $1.45 


SUPERSONICS—By Prof. R. W. Wood. A great 
deal of data on science of inaudible sounds, 
their every aspect, physical and biological, by the 
i Has bibliography 


a noted physicist-inventor. 


of articles on subject in many journals. 


PROCEDURES IN EXPERIMEN- 
TAL PHYSICS — By John 
Strong, Ph.D. A wealth of use- 
ful data of a practical kind 


for the constructor, experi- 
menter, and skilled craftsmen. 
$6.80 


STEEL SQUARE POCKET BOOK—By Dwight 
Practical methods of using the 
carpenter’s steel square for layout work of all 
Time-tried methods used by two gen- 
erations of carpenters and found both rapid 


L. Stoddard. 
kinds. 
and accurate. 


WE NEED VITAMINS — By 
Walter H. Eddy and G. 6G. 
Hawley. Pocket primer of the 
nature and functions of the 
vitamins. Modern scientific 
data for laymen. $1.55 


TURRET LATHE OPERATOR’S 
Longstreet and Bailey. Expert lathe operators 
in national defense work. This 
book gives a thorough course in lathe oper- 


are needed 
ation. 


HANDBOOK OF CHEMISTRY 
AND PHYSICS. Includes 520 
pages of physical constants of 
organic compounds, many new 
data on plastics, a 65-page 
table on industrial organic 
compounds, and so on. 2564 
pages. 

In U. S. A. and Canada $3.60 
Elsewhere $4.10 


A MARRIAGE MANUAL—By Hannah M. Stone, 


$4.35 


THE ARMED FORCES OF THE 
PACIFIC—By Capt. W. OD. 
Puleston, U.S.N. Comparison 
of the military and naval pow- 
er of the United States and 


Japan, by a naval officer of 
mature and experienced judg- 
ment, $2.85 


$2.10 pages, 4600 
MACHINERY’S HANDBOOK — 
Eleventh Edition. ‘‘Bible of the 
mechanical industry,’ enlarged 
to 1815 pages of latest stand- 
ards, data, and information re- 
quired daily in the shop and 
drafting room. $6.10 


$1.00 


OBSERVATIONS OF MARS 
AND ITS CANALS—By Harold 
B. Webb. Collection of ob- 
servations, with careful draw- 
ings. Written for other observ- 


$2.60 


WHAT THE CITIZEN SHOULD 
KNOW ABOUT THE NAVY— 
By Hanson W. Baldwin. A non- 
technical account of life in the 
Navy, types of ships and their 
uses, naval planes, guns, tor- 
pedoes, mines, communications, 
elements of tactics and stra- 


illustrations. 


Best 
Sellers 


in Science 


FOOD ALLERGY. How anyone 
can work out a diet to fit in- 
dividual needs, and thus avoid 
digestive upsets and hidden 
allergies. Dr. Walter C. Al- 
varez, Mayo Clinic, is editor- 
in-chief. $1.00 


DYKE’S AUTOMOBILE AND GASOLINE EN- 
GINE ENCYCLOPEDIA. Grand old standby for 
automotive 
technically minded 


technician, garage man, and 
automobile owner. 1483 


$6.50 


FIRE FROM THE AIR=—-By J. 
Enrique Zanetti. Pertinént facts 
regarding incendiary bombs: 
History, modern types, mate- 
rials, and the strategy and 
tactics of their use in modern 
warfare. $.60 


THE COMPLETE GUIDE TO SOILLESS GAR- 
DENING—By Dr. William F. Gericke. The man 
who invented soilless gardening has 
this comprehensive and authentic guide cover- 
ing all phases of this fascinating work. For 
amateur and professional. 


repared 


$1.95 


TOOL MAKING—By C. B. 
Coles. Instruction for making 
and using all kinds, from per- 
sonal tools to arbor presses, 
lathes, planers, etc., in differ- 


ers, not for the entirely un- ent metals. $3.60 
initiate. $1.60 
MANUAL—By BOMBS AND BOMBING — By Willy Ley. A 


fairly technical account of the things that every 
civilian should know about bombs, their action 
and methods of use. Contains 121 pages, with 
a few illustrations. 


$1.35 


PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE — Lincoln Electric 
Co. Sixth edition of a famous 
book covering every phase of 
arc welding in detail. Limp 
leatherette, 1117 pages, several 
thousand illustrations. 


tegy. With 26 illustrations. ibet 1Uj5 Sh $1.50 
$2.10 Elsewhere $2.00 
PERSPECTIVE MADE EASY—By Ernest R. 


M.D., and Abraham Stone, M.D. A practical 
guide to sex and marriage, covering fitness 
for marriage, mechanism of reproduction, pre- 
vention of conception, and similar vital sub- 
jects. Answers questions most often asked 
these authors by their consultants. $2.60 


Norling. For draftsmen and artists, this vol- 
ume tells the things they should know but 
often don’t—all the details of perspective, 
simply explained and illustrated so that all 
rules may be easily grasped, progressively, 
from simple to complicated forms. $1.85. 


PLASTICS, PROBLEMS AND 
PROCESSES — By Dale E. 
Mansperger and Carson W. 


Pepper. For hobbyists and _ ex- 
perimenters, this volume gives 
a large number of detailed 
plans and instructions for mak- 
ing all kinds of useful and 


THE NEW ENCYCLOPEDIA OF 
MACHINE SHOP PRACTICE— 
By George W. Barnwell. A 
“must” for the library of any- 
one whose interest even re- 
motely touches on mechanics. 
Text covers all types of ma- 
chines and their use in prac- 


TEXTBOOK OF CHEMISTRY— 
By Albert L. Elder. Recom- 
mended to those who have for- 
merly studied elementary 
chemistry and find need for a 
refresher beok Which will also 
bring them up to date in the 
ever-advancing field of chem- 





ornamental articles from tubes, 
rods, sheets, and blocks of 
plastics. $2.70 


cover, 


ATOMIC ARTILLERY—By John Kellock Rob- 
ertson. Electrons, protons, positrons, photrons, 
neutrons, and cosmic rays, all described for 
the layman in plain language. Also trans- 
mutation of the elements and the manufacture 
of artificial radio-activity. $2.35 


NEW HANDBOOK OF THE HEAVENS—By Ber- 
nard, Bennett, Rice. An introduction to astron- 
omy. Painlessly covers stars, planets, moon, 
sun, comets, meteors, nebulae, and so on. $2.60 


tical work. $2.00. With flexible 


thumb index, 





istry. Last chapter gives a 
pre-view of organic chemistry. 
$3.85 


$2.50 


KEEPING YOUR HOUSE IN REPAIR— By A. 
Frederick Collins. From carpentry repairs to 
plumbing, from painting to concrete werk, 
from glazing to wall-papering, from heating 
plant to electrical repair - word, practically 
every job around the house is described in 
detail. $2.60 


The above prices are postpaid in the United 


25c for 
noted. 


States. Add, on foreign orders, 
postage on each book, except as 
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DEFENSE TRAINING SCHOOLS 


are using these practical avia- 
tion books in their curricula 


Elementary Aerodynamics 


D. C. M. Hume $1.60 
144 pp. 54 illus. 

This book has been written for the 
specific purpose of supplying the 
younger students of aeronautics with 
a concise and accurate outline of the 
essential science that lies behind the 
fact of mechanical flight, so that they 
may understand and appreciate the 
intensely interesting field of research 
and engineering that next awaits their 
attention. 


Aircraft Blueprint Reading 


Almen & Mead $1.10 
127 pp. 

The first thorough going, practical 
book on this vital subject. Provides 
simple prints with complete explana- 
tion of the information they furnish 
and how it is furnished. As a text, it 
has found wide application and exten- 
sive use among aircraft students. 


Practical Mathematics of 
Aviation 

A. C. Downer 

124 pp. 

Here are the fundamentals of mathe- 
matics applied to aviation problems— 
for Vocational, Industrial Adult Train- 
ing Courses. Has proved most useful 
to men preparing for jobs in aviation. 


$1.10 


Aircraft Maintenance 


Brimm & Boggess 
512 pp. 700 illus. 


The young student or beginner will 
find this text simple, clear, and readily 
understandable, a book to live with, 
to study at home, and to keep handy 
for reference in the shop. It is in use 
among leading transport operators, 
universities, private aviation schools, 
trade schools and the air services of 
the U.S. Army, Navy and Coast Guard. 


$2.60 





Aircraft Engine Maintenance 


Brimm & Boggess $2.60 


479 pp. 500 illus. 


Sound and accurate enough for the 
most exacting engineer, simple and 
clear enough for the beginner, detailed 
and practical enough for the shop 
worker. Used as widely as its com- 
panion volume above. The most com- 
plete and comprehensive instruction 
book ever written on the maintenance 
of aircraft engine. 


Aircraft Inspection Methods 


N. Bartholomew $1.35 


128 pp. 43 illus. 


The essential requirements of an air- 
worthy airplane presented simply and 
clearly for the student, mechanic, 
draftsman, instructor, inspector, and 
manufacturer of planes and materials. 
The text has been approved by mem- 
bers of the Army and Navy Air Corps. 


Prices quoted include domestic 


postage. For foreign postage, 
add 25 cents. 





Order from 


SCIENTIFIC AMERICAN 
New York, N. Y. 


Printed in the U. 8. A. 


SCIENTIFIC AMERICAN - 
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BRIEFS 
(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below.) 


UNITED STATES IMPORTS AS POSSIBLE 

NEw CROPS FOR EXPERIMENTATION 
is a detailed, 32-page list of crops 
worth considering for trial and pos- 
sible large-scale cultivation, with the 
amount of each item imported and 
the country of its origin, also the price 
paid. Spices, drug plants, condiments, 
and odd items that may now become 
scarce and be worth growing as side 
items. National Farm Chemurgic 
Council, 50 West Broad Street, Col- 
umbus, Ohio.—25 cents. 


Casco PrROoJEcTS is a 14-page booklet 

which describes a series of home 
workshop projects for the construc- 
tion of various types of furniture. 
Casein Company of America, Depart- 
ment CP, 350 Madison Avenue, New 
York, New York.—Gratis. 


WATSON-STILLMAN GENERAL BULLETIN 

No. 110-A is a 44-page catalog 
describing a line of self-contained, 
high-speed hydraulic machinery and 
equipment. Descriptive illustrations 
are presented on presses, pumps, 
jacks, and high-pressure valves. A 
section contains selective engineering 
tables pertaining to hydraulic prob- 
lems. Request this bulletin on your 
business letterhead. Watson-Stillman 
Company, Roselle, New Jersey.— 
Gratis. 


WABASH EXPOSURE BULLETIN, is a 
four-page compilation of data on 
lighting with flash and flood, for 
black-and-white and color, brought 
up to date to October 1, with bulletin 
No. 740P. Wabash Photolamp Corp., 
Brooklyn, New York.—Gratis. 


HARDSTEEL DRILLS is a pocket-size 

booklet which gives information 
on a new type of drill which can be 
used for working hardened steel. The 
text includes instructions for use of 
these drills and for resharpening the 
various types. It is claimed that these 
drills can be used on armor plate, 
spring steel after tempering, and even 
for drilling holes in files. Black Drill 
Company, 5005 Euclid Avenue, Cleve- 
land, Ohio.—Gratis. ; 


STANDARD CARBIDE TOOLS STOCK SIZES 

is a four-page bulletin giving 
complete specifications for 92 differ- 
ent types and sizes of these tools. In 
this line are available tools with tips 
of Vascoloy, Carboloy, Kennametal, 
and Firthite. Tungsten Carbide Tool 
Company, Detroit, Michigan.—Gratis. 


Your WInGs is a beautifully produced 

32-page booklet which describes 
in some detail the services offered by 
one of the major airlines of the 
United States. Some historical back- 
ground is given, with photographs of 
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early plane types, and present-day 
operating methods are described. This 
booklet will interest every reader 
who wants to know more about our 
vital air transport system. United 
Air Lines Transport Corporation, 
Municipal Airport, Chicago, Illinois. 
—Gratis. 


THE KopakK Data BooK oF FORMULAS 
AND PROCESSING is a 65-page book- 
let, just issued by the Eastman Kodak 
Company as the latest in their list of 
Kodak Data Books and Kodaguides. 
All the Kodak formulas are covered 
in the book, which also includes the 
“why” and “how” of developing and 
printing. Eastman Kodak Company, 
Rochester, New York.—25 cents. 


PIONEERING THE CATHODE-RAY AND 

TELEVISION ARTS is a 32-page 
pamphlet describing the work of one 
organization which has been actively 
associated with these arts for the past 
decade. It gives a broad view of the 
cathode-ray tube in its many applica- 
tions and of its special use in tele- 
vision reception. Allen B. Du Mont 
Laboratories, Inc., Passaic, New Jer- 
sey.—Gratis. 


INDUSTRIAL BRUSH BRISTLES is a 14- 
page pamphlet describing and il- 
lustrating a wide variety of uses for 
nylon bristles. Included in the book- 
let are samples of these bristles. Re- 
quest this booklet on your business 
letterhead. Plastics Department, E. I. 
Du Pont de Nemours & Company, 
Arlington, New Jersey.—Gratis. 


CONDENSATION OF MOISTURE AND ITS 
RELATION TO BUILDING CONSTRUC- 
TION AND OPERATION, by Frank B. 
Rowley, Axel B. Algren, and Clar- 
ence E. Lund, is a 70-page technical 
bulletin which considers the subject 
of its title in both insulated and un- 
insulated houses. Request Bulletin 
No. 18. University of Minnesota, Min- 
neapolis, Minnesota.—40 cents. 


PHOTOGRAPHY AS AN ExTRA-CURRICU- 

LUM ACTIVITY, by C. B. Neblette, 
is an eight-page folder available to 
teachers and school administrators. 
Rochester Athenaeum and Mechanics 
Institute, Rochester, New York.— 
Gratis. 


CLIMATE AND MAN is the 1941 Year- 

book of the United States Depart- 
ment of Agriculture, and this year its 
1248 pages are devoted entirely to 
weather and climate, largely in rela- 
tion to crops but still so broadly as 
to be of value to all country-minded 
persons. It contains detailed data on 
the climate of each state. Superin- 
tendent of Documents, Washington, 
D. C.—$1.75. 


TRAINS is a year’s volume of a new 

magazine devoted to subjects of 
interest to railfans, now in its second 
year of publication. Contains an in- 
dex of the articles published in the 
12 bound numbers. Kalmbach Pub- 
lishing Company, 1568 West Pierce 
Street, Milwaukee, Wisconsin.—$2.50. 


Press of the Wilson H. Lee Company, Orange, Connecticut. 





FLOATING airports of the Navy — 
plane carriers — will total 18 when the 
present Navy program 1s complete. 
Each will have a complement of 160 
pilots and will carry from 70 to 90 
planes. Our cover illustration, an Offi- 
cial United States Navy photograph, 
shows a plane being launched from the 
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SCIENTIFIC AMERICAN AND WAR 


War -all-out war, total war, call it what you will—is 
reaching deeply into the very lives of every resident of the 
United States of America. There is no phase of existence 
that modern warfare does not affect. And while it is not 
news to tell of the inroads that war-time production is mak- 
ing on civilian materials of all kinds, it seems proper to re- 
cord here some of the things that are happening or are in 
prospect and which will influence the future course of this 
magazine. 

Physically, a magazine consists merely of ink on paper, 
and it is the paper that you can hold in your hand, see the 
color of, feel, and—if you want to—taste. That is, the pa- 
per itself is really the physical material that you buy when 
you obtain your copy of Scientific American. Here is where 
you will notice the first change. The color of the paper—it 
is white, but there are many degrees of whiteness in paper— 
will incline more toward a natural or yellow shade. This is 
due to restrictions on civilian uses of chlorine, the chemical 
that is used to bleach the pulp from which paper is made. 
Then, too, we have already been restricted in the amount 
of paper which can be bought during 1942—a serious situa- 
tion when circulation figures are climbing. 

What are we going to do about it? In the matter of paper 
color, there is nothing that can be done. We can only exer- 


MILTON WRIGHT 


N December 29, 1941, Milton Wright, formerly 
an associate editor on the staff of Scientific 
American passed away at his home in Freeport, 
Long Island. Mr. Wright, who was connected with 


this magazine from 1925 to 1929, will be particu- 
larly remembered for his outstanding articles on 


successful but little-known inventors in the United 
States. From 1929 to his death, Mr. Wright devoted 
his energies to writing and lecturing on business 
procedure and psychology. His passing has left 
a definite gap in that group of former associates of 
the editorial staff who, while going into other fields, 
have remained firm friends of Scientific American. 


cise every effort, with the assistance of the printer, to achieve 
the best possible printed result with the paper available. As 
to quantity of paper: There is every hope that the restric- 
tions will not be too drastic but it will undoubtedly be nec- 
essary in some of the issues of 1942 to reduce the number of 
pages. This will, of course, be done only as a last resort, 
but already steps have been taken to make up, at least in 
part, for any such restriction. As will be noticed, the issue 
now in your hands is set in a different type from that of 
previous numbers. This new type, while just as readable as 
the former font, is a bit more compact; as a result it is pos- 
sible to get about 10 percent more words on a page. Thus, 
as long as we are able to maintain normal size, the reader will 
get the benefit of more text; when reduction of pages be- 
comes necessary, if it does, the net result over a period of 
months will just about balance. 

Then, too, photo-engravings, from which photographs and 
drawings are reproduced, use copper, zinc, and a number of 
chemicals; the metals are strategic materials needed for 
military purposes, as are also some of the chemicals. How 
soon photo-engravers will be curtailed in their operations, 
due to inability to obtain their necessary supplies, is not 
yet known. When and if this does happen, it is obvious 
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that fewer and fewer illustrations will grace the pages of all 
magazines. 

In any event, and no matter what happens, the publishers 
of Scientific American pledge that the magazine will con- 
tinue on the same high plane that it has occupied for the 
97 years of its existence. Nothing will be permitted to inter- 
fere with the character of the editorial content. When it 
comes to belt-tightening in the material things of produc- 
tion over which we have little or no control—and we hope 
that any such belt-tightening will not be drastic or long- 
lasting—we trust that our readers will understand the rea- 
sons for it and will continue to lend the loyal support that 
has always been the pride of the publishers of one of the 
oldest magazines in the world.—A. P. P. 


THE PATENT OFFICE MOVES 


Ts SEEMS strange that, in a country built on an industrial 
foundation, which foundation in turn is based on the bed- 
rock of a patent system second to none in the world, even 
the emergency of war should be allowed to interfere with 
the smooth functioning of the Patent Office. Yet just that 
is being done, despite the fact that the operations of the 
Patent Office assume vastly increased importance to the 
welfare of the nation in times of war. 

What actually is being done is that part of the Patent 
Office is being moved from its convenient and well-designed 
quarters in Washington to an old tobacco warehouse down 
in the freight yards of Richmond, Virginia. Reason? Vice 
President Wallace, recently made Chairman of the Economic 
Defense Board, wants the present housing facilities of the 
Patent Office for his agency. And he is getting them. 

At the time of writing it appears that files of patent and 
trade-mark copies will be kept in Washington for purposes 
of conducting searches. Patent applications and amend- 
ments will continue to be filed in Washington, after which 
they will be transferred to Richmond. That this procedure 
will throw an added burden on an already overworked Com- 
missioner and executive staff goes without saying. That it 
will slow up the intricate and time-consuming tasks of the 
entire Office is equally obvious. 

An integrated Patent Office*is essential to the economic 
structure of the entire nation. Even the sacrifices made nec- 
essary by national emergencies should be carefully weighed 
before deciding upon such upsetting and radical changes. 
Surely there are other government agencies that could bet- 
ter be put to inconvenience than the Patent Office. How 
about the Economic Defense Board itself? 

It is to be hoped that, costly though it would be in time 
and money, the error of this change will soon be detected, 
and the Patent Office will once more be restored to a unit 
basis —O. D. M. 
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Personalities 
In 
Industry 


O FTEN referred to as an outstanding 
example of the new school of cor- 
poration executives, Alfred P. Sloan, Jr., 
Chairman of the Board of General Mo- 
tors Corporation, has expressed his in- 
dustrial philosophy in the following 
manner: 

“My objective is to impress the vital 
necessity of searching aggressively, and 
with an open mind, for the fundamental 
truths in the broader relationships of 
industry to society; the separation of 
truth from the fallacies; and the promo- 
tion of the broadest possible under- 
standing on the part of all people as to 
the effects of these fundamental truths 
on industry’s ability to accelerate hu- 
man progress. Industry must further ex- 
pand its horizon of thinking and action. 
It must assume the role of an enlight- 
ened industrial statesmanship.” 

Mr. Sloan was born in New Haven, 
Connecticut, May 23, 1875. When 
Alfred, Jr., was five years old, his family 
moved to Brooklyn, New York. Before 
completing his high-school education in 
Brooklyn, young Sloan gave up his reg- 
ular studies and took special instruction 
to prepare for college. He was disap- 
pointed when he found that he could 
not enter college immediately, because 
he was too young. A short time later he 
entered the Massachusetts Institute of 
Technology, where he completed a four- 
year course in three years. He was grad- 
uated with a degree of Bachelor of Sci- 
ence as the youngest member of his 
class. 

Young Sloan began work as a drafts- 
man with the Hyatt Roller Bearing 
Company in Newark, New Jersey. At 
this time the automobile industry was 





ALFRED 


becoming more active. Experience 
proved that a steel axle bearing of the 
roller type was needed. Mr. Sloan 
worked on the bearing invention of 
John Hyatt, found funds to finance the 
project, and went on the road to sell the 
bearings. From the start Mr. Sloan’s 
activities brought him into direct con- 
tact with automobile leaders and the 
years which he devoted to the activities 
of the Hyatt Roller Bearing Company 
gave him a diversified schooling in 
many phases of the automobile busi- 
ness. He gained an intimate knowledge 
of draftsmanship, designing, engineer- 
ing, production, sales, advertising, and 
executive direction. 

Because of his aptitude for organiza- 
tion and his penetrating business sense, 
Mr. Sloan was named President of the 
United Motors Corporation, organized 
in 1916. In 1918 United Motors Cor- 
poration became a part of General Mo- 
tors Corporation. Mr. Sloan was named 
Vice-President of General Motors in 
charge of accessories and was made a 
member of the Executive Committee. 
He proved his ability to direct success- 
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P. SLOAN, JR. 


fully the many activities of the Cor- 
poration and on May 10, 1923, he was 
elected President. Mr. Sloan’ served in 
this capacity until May 3, 1937, at 
which time he was elected Chairman of 
the Board. 

A striking figure, well over six feet in 
height, Mr. Sloan is broad-shouldered 
and lank. His face is long, narrow, and 
mobile; his skin clear and tanned; his 
eyes are set well apart, surmounted by 
a high forehead. He has an attractive 
smile and a voice characterized by an 
almost Southern drawl at times. He is 
filled with nervous energy. 

As an executive, Mr. Sloan is a dis- 
tinct contrast to the “sledge-hammer” 
business personalities of an earlier era. 
He does not lack force, but force is not 
his outstanding quality. He is a doer, 
but perhaps even more conspicuously, 
he is a thinker. His task is to deal with 
human relationships upon a vast scale, 
to study economic principles, to lay out 
policies for the permanent direction of 
his prodigious company. He combines 
in a most interesting way the qualities 
of a man of action and a philosopher. 
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50 Years Ago in... 

















(Condensed From Issues of March, 1892) 


CRUISERS—“The splendid steamer Majestic reached New 
York from Liverpool on the 24th ult., her average speed being 
20.41 knots for the voyage, or about 2314 miles per hour. What 
the navy of the United States needs is a fleet of twenty-five 
cruisers like the Majestic, which in time of peace should be 
employed in active service, such as transport of the mails, thus 
keeping them always in effective condition.” 


GATLING—“The latest model of the Gatling gun, shown in 
the accompanying illustration, has been given the name of 





the ‘Police gun,’ from its admirable adaptation for police or 
mounted service, for guarding railway trains, banks, or safe 
deposit institutions, or for use on vessels, yachts or boats. Its 
weight is but 74 pounds, so that it can be carried if necessary 
by a single man, or, with all accessories for the field, on a 


single animal. It has six barrels, and the feed is positive, 
enabling it to be fired at the rate of 800 shots per minute at all 
angles of elevation and depression. When set up in the back 
part of a patrol wagon, and served by two or three men, it is 
designed to do more effective work in dealing with a mob or in 
dispersing rioters than could be accomplished by a whole com- 
pany of infantry.” 


POWER TRANSMISSION—“In a recent lecture on “The In- 
duction Coil, at the Royal Institution, by Prof. Fleming, the 
employment of transformers for raising or lowering the pressure 
of alternating currents was illustrated. ... A current of elec- 
tricity, supplied to the lecture table at a pressure of 100 volts, 
was raised to 2,000 volts by means of a Mordey transformer. 
At this high pressure it was sent across the room by means of 
two very thin wires; then reduced again in pressure to 100 
volts by another transformer, and used to illuminate a large 
incandescent lamp. The lecturer pointed out that a great econ- 
omy was effected in the cost of transmission of the energy by 
thus sending the current at high pressures.” 


RIVERS—*“Geographers claim that there are twenty-five rivers 
on the globe which have a total length each of over 1,000 
miles. Of these, two, the Mississippi from the source of the 
Missouri in the Rocky Mountains to the Eads jetties, and the 
Amazon from the source of the Beni to the isle of Marajo, are 
over 4,000 miles in length. To be exact, the former is 4,300 and 
the latter 4,029 miles from the source to the places where their 
waters are mingled with those of the ocean.” 
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REQUIREMENTS—“The internal organism of the traveling 
salesman should be a mixture of mule, ostrich, and camel. 
Part mule, that he may be able to sleep on his feet if no better 
accommodations be at hand; part ostrich, that he may be able 
to eat and digest anything set before him; and part camel, that 
he may, if necessary, go a long time between drinks.” 


ALLOY—*The advantages of an addition of aluminum to fluid 
iron are important. With moderate care absolutely pure and 
solid castings can be obtained capable of receiving a high polish. 
An addition of aluminum is especially to be recommended for 
the manufacture of steam cylinders, engine castings, press 
cylinders, and generally for castings which are to be subjected 
to high pressure.” 


RESISTANCE—“‘TIf you take a good conductor like copper, 
and run the temperature down, its resistance almost disappears 
at very low temperatures; hundreds of degrees below zero 
copper is almost a perfect conductor. If you heat it up, it be- 
comes more and more resisting. Let us take glass—a good in- 
sulator—or any insulating material, and run its temperature 
up; it loses its insulating power, and if we run it up until it 
gets to red heat, it approaches a conductor; so that all sub- 
stances are conductors when they are hot enough.’—Prof. 
Thompson.” 


AIR vs. ELECTRICITY—“Compressed air is, perhaps, the 
chief rival of electrical transmission. It is at present used 
chiefly in mines, where it is still a very successful rival of 
electricity, but from present appearances it is likely that it will 
gradually be replaced by the latter method. In Paris there is a 
large central station for the distribution of compressed air, and 
it seems to be in successful operation. It does not appear, 
however, that the advantages over electrical transmission are 
so great that it will not soon be replaced by electricity. Its 
introduction is not making the rapid strides that the introduc- 
tion of electricity is now making.” 


GEMS—‘“Unfortunately, for some reasons, the sapphires of 
Montana have slipped through the fingers of the people who 
should own them, and are now mined by an English syndicate, 
that has paid in $2,000,000, the best stones being sent to 
London, where high prices are demanded for them. The diggings 
are known as the Spratt sapphire ground, and are about twelve 
miles north of Helena, on the Missouri River.” 


DIGESTIVE—“Pineapple juice is an acid fluid of specific 
gravity of 1.043. An ordinary pineapple yields 600 to 800 cubic 
centimeters of it. ‘The proteid-digesting power is quite remark- 
able in its intensity. Three ounces of the juice will dissolve 
ten or fifteen grains of dried albumen in four hours. The 
action takes place in acid, neutral, or even alkaline media, thus 
resembling trypsin more than pepsin. ... A well-known meat 
powder is said to be prepared with the help of pineapple 
juice.” 


CIRCULATION—“Blood travels from the heart through the 
arteries ordinarily at the rate of about twelve inches per sec- 
ond; its speed through the capillaries is at the rate of three 
one-hundredths of an inch per second.” 


PSYCHIC (?)—“A mysterious ringing of electric bells in a 
Swiss house was traced to a large spider, which had one foot 
on the bell wire and another on an electric light wire.” 
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FOOD FOR BRITAIN HELPS US 


An Apparent Paradox in Modern Nutrition 


Ws the first 2,000,000 selectees 
had been examined for the draft, 
exactly half of them were turned down 
for poor physical condition. About one 
third of this disability was attributed to 
malnutrition. The Department of Agri- 
culture chimes in and says that only one 
fourth of all our families customarily 
have good diets, something over a third 
have fair, and the rest have poor diets. 

Then, right on top of that, came an 
announcement in November, 1941, that 
we had sent to Great Britain 2.2 billion 
pounds of cheese, dried milk, evapo- 
rated milk, pork, lard, eggs, and other 
food, between April and November 1, 
1941. Furthermore, it was stated that 
we planned to send Britain enough food 
in 1942 to fill a freight train that would 
reach clear across the United States. 
That food would supply one fourth of 
the British people. 

Now does all that make sense? Isn’t 
there a paradox here? Actually it does 
make sense but, like everything in mod- 
ern civilization, the subject is complex. 

First off, it is true that we Americans, 
though fed better than any other people 
on earth in history, have not been well 
fed. That means we have not all had a 
“best adapted diet,” as the nutrition 
scientists say—a diet containing ample 
protein, calcium, phosphorus, iron, vita- 
min A, thiamin, ascorbic acid or vita- 
min C, and riboflavin. 

The survey made not long ago by 
Hazel K. Stiebeling and her aids of the 
Bureau of Home Economics indicated 
that almost one third of our people live 
on poor diets. Underfeeding extends also 
to farm people, only half of whom have 
really good diets, while one fourth have 
fair and one fourth poor diets. The rea- 
son for that is that so many single-crop 
farmers fail to grow a part of their own 
food, a step the Department of Agricul- 
ture now urges them to take. 

Approximately 54 percent of our non- 
relief people in villages and cities are in 
families with annual incomes of $1499 
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or less, and can afford to spend only 
from 6 to 10% cents per person per meal 
for food. Families with annual incomes 
of $499 or less can spend but 6 cents, 
those with incomes between $1000 and 
$1499 can allow about 10% cents, but in 
families with incomes between $3000 
and $4999 a year, this sum goes up to 


18 cents. How much, then, does it cost 
to buy an adequate diet? 

American soldiers get a complete, 
well-balanced, but not over-fancy diet. 
A soldier’s weekly food allowance in- 
cludes: 4 pounds, 6 ounces of fresh 
beef; 14 ounces of chicken; 1 pound, 12 
ounces of fresh pork; 9 pounds, 3 ounces 
of fresh and canned vegetables; about 1 
pound of cereals and dried vegetables; 
about 2 pounds of fresh and canned 
fruit; 14 ounces of coffee; and 7 eggs. 
The Army spends 21 cents per soldier 
per meal, retail prices, for that ration. 

You can readily make your own com- 
parisons from the figures above. It is 
also of interest that the weekly allow- 
ance of the British in October 1941 was 
7 ounces of meat, 3 ounces of cheese, 4 
of ham and bacon, and 1 egg, plus cer- 
tain other unrationed items. 

The monetary and social cost of this 
malnutrition is huge. What we Ameri- 
cans could do if we were all well fed 
surpasses our wildest dreams. Malnu- 
trition destroys nerve health, lowers 
work efficiency, impairs learning power. 
For many years we spent hundreds of 
millions trying to educate children who 
were too far gone in malnutrition to 
learn. They were retarded in their work. 
It took twice as long to get them from 
one grade to another as it should have, 
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and that points to plain extravagance. 

Public attention has now been drawn 
by the National Nutrition Conference 
to such facts as these—facts which nu- 
trition scientists had known for years. 
One physician, for example, announced 
in 1929, as a result of his own investi- 
gation, that one fourth the school chil- 
dren in the United States were suffering 
directly from malnutrition. That was 
4,000,000 underfed youngsters. He said 
that one third of the Chicago school 
children and two thirds of those in New 
York were afflicted with nervous dis- 
order, which often accompanies malnu- 
trition. About 14,000,000 children then 
had defective teeth, another evidence of 
undernourishment. 


ET numerous studies both here and 
in Great Britain have shown that 
supplementing the ordinary diet of un- 
derfed children with a pint or so of milk 
a day will alone produce mental alert- 
ness, normal activity, improved learning 
capacity, and all-round well-being and 
efficiency. This frequently happened 
when the child’s previous diet was sup- 
posedly a good one. Indeed, Sir John 
Orr said not long ago in a_ speech 
in Washington, D.C., that undernour- 
ished women become “co-operative” 
when properly fed, and that is really 
something. 

Not even intelligence is a constant, 
nor is it a purely hereditary character- 
istic. A decade ago Dr. John Monroe 
demonstrated that many low-grade in- 
tellects become normal or even high 
grade when the stomachs of their pos- 
sessors get an eggnog (no rum, please) 
twice daily to stoke up on. 

Fatigue and nervousness are not 
necessarily unavoidable, or incurable, 
either. In this connnection consider 11 
white women at Mayo Clinic who were 
the subjects of an experiment. The idea 


was to find out what happened when 


people didn’t get their thiamin; or vita- 
min B,. So these women, who normally 
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did ward housekeeping, laundering, and 
sewing, were fed the following thiamin- 
deficient diet: 

White bread, corn flakes, potatoes, 
polished rice, sucrose, skim milk, beef, 
cheese, egg white, butter, vegetable fat, 
cocoa, gelatin, canned fruits and vege- 
tables, and coffee. The diet was supple- 
mented with brewer’s yeast, halibut- 
liver oil, vitamins C and JD, iron, cal- 
cium, and phosphate, but it contained 
only about 0.45 milligram of thiamin 
daily, which is so little that we may 
ignore it. What happened? 

Nothing—for about three months— 
then plenty. Then capricious appetites 
appeared, with nausea, vomiting, ane- 
mia, loss of weight, lowered basal meta- 
bolism, and “changes of behavior and 
other objective evidences of psychosen- 
sory and psychomotor disturbances, not 
manifested during the period of prelimi- 
nary observations.” In short, the good 
ladies got so irritable, quarrelsome, and 
inefficient that they couldn’t do their 
work. 

They became weak, inattentive to de- 
tails, confused in thought, uncertain of 
memory. They lacked manual dexterity 
and began to fight and argue with each 
other all the time. But once thiamin 
was sneaked into their diets these dis- 
turbances ended and they could go back 
to work. It took only a milligram or 
two of thiamin daily to do that, too, 
and there are a thousand milligrams in 
a gram—which itself is about one thir- 
tieth of an ounce. Fancy that hair line 
between healthy efficiency and complete 
uselessness. 


F people are to fight an enemy or to 
work in a factory or on a farm upon 
defense projects, they must be well fed. 
The Nazis have been very careful to see 
to it that all Germans who do anything 
of importance get a complete, if some- 
what monotonous, diet. But they have 
deliberately used malnutrition as an in- 
strument of political action in the terri- 
tories they have subjugated. For if peo- 
ple are kept underfed, they are too list- 
less to revolt or to make much trouble. 
The British, on the other hand, say to 
us: “We can increase our production 
25 percent more and lick the Nazis, too, 
if you Americans will surely provide us 
with the animal proteins needed to 
stoke our biological furnaces.” 

Since we are making of the British 
Isles an outpost in the effort to destroy 
Hitlerism, it is extremely important that 
the British be well fed. It is worse than 
useless to supply them with the guns, 
the ammunition, and the other instru- 
ments of modern warfare, if we deprive 
them of the food which alone can keep 
them in proper shape to fight a good 
fight. 

But it is also important that all our 
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own people be well fed. The basic free- 
dom of the four mentioned by President 
Roosevelt is freedom from want. Unless 
people are well nourished they fail to 
appreciate freedom to worship as they 
please and freedom of speech; while 
fearfulness, or apprehensiveness, is one 
symptom of malnutrition. 

Then what have we done for our own 
underfed? Through the Surplus Mar- 
keting Administration we have arranged 
to purchase huge quantities of food near- 
est the source, the basic producer, thus 
procuring it cheaply, and we have dis- 
tributed this food to the undernourished 
—often, as in the school-lunch plan, uti- 
lizing idle labor to do this. Some food 
is purchased directly and then turned 
over to State welfare agencies. Some is 
used under the food-stamp, free school- 
lunch, and cheap-milk programs. Some 
farm commodities have been diverted to 
by-product or other uses. 

Between October, 1933 and July, 
1940 about $565,000,000 worth of farm 
products were bought from farmers and 
distributed to the needy in this country. 
This involved, among other things, 
250,000,000 pounds of butter, 27,000,- 
000 pounds of cheese, 76,000,000 quarts 
of fluid milk, and so on. In short, we 
have fed millions of our own _half- 
starved people. Whatever happens in 
the future, we have decided, at least, 
that we cannot afford to let a genera- 
tion grow up physically and mentally 
handicapped through malnutrition dur- 
ing childhood while we debate the form 
that basic social and economic reorgani- 
zation should take. 

What, then, of the future, and how 
does the better nutrition of American 
citizens tie in with food for Britain? 

In September, 1941, Secretary of Agri- 





culture Wickard announced the so-called 
food-for-freedom program. It involved 
the establishment of 1942 production 
goals for all essential agricultural com- 
modities. These goals had been estab- 
lished scientifically on the basis of a 
thorough canvass of the needs of im- 
proved nutrition in the United States 
and the requirements of nations fight- 
ing Hitlerism. Every farmer will be 
contacted by his local committeeman in 
a nation-wide sign-up campaign. 

The agricultural adjustment machin- 
ery will be utilized to increase the pro- 
duction of hogs and lard (by feeding 
Ever-Normal Granary grain to hogs), 
milk and milk products (by stepping 
up the grain feeding of dairy cattle), 
and eggs. Those are Great Britain’s 
main requirements. At the same time 
the agricultural adjustment machinery 
will be used still further to curtail pro- 
duction of cotton, wheat, and tobacco, 
of which we have ample surpluses. 


Sans to Great Britain for 1942 

will be simply stupendous—the 
equivalent of five billion pounds of 
milk, for example, in the form of dried 
milk, evaporated milk, and cheese—or 
enough milk to fill a pipe half a foot in 
diameter reaching around the Equator 
three times. The British will also get 1.5 
billion pounds of pork and lard, repre- 


senting enough 230-pound hogs, stand- 


14 feet apart, to reach from the north- 
ernmost point in North America to the 
southernmost in South America. 

Our 1942 production goals also re- 
quire us to send Britain a half billion 
dozen eggs, some 18,000,000 pounds of 
canned poultry, enough fresh fruit to 
fill 750 miles of railway cars, and 
enough canned vegetables to fill 22 
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miles more. Now what relation do these 
quantities bear to our normal domestic 
production and consumption? 

Much depends on how you look at it. 
Great Britain normally produces only 
about 87 percent of her own food, 
and her food consumption as a whole 
dropped below normal during the 1940- 
41 winter. To balance her national diet 
_she would need from us one half our 
normal output of cheese, one and one 
half times our normal production of 
evaporated milk, and five times our nor- 
mal production of dried eggs. Yet such 
quantities do not bulk so very large 
when compared with our total agricul- 
tural production. 

For example, while wheat production 
is to be reduced 15 percent under the 
1942 goals, lamb and mutton produc- 
tion will have to be increased only 2 
percent, milk 7, eggs 10, chickens 13, 
pork and lard 12, and the quantity of 
beef and veal marketed 10 percent. If 
we use 100 as the index of farm produc- 
tion for the 1924-29 period, the average 
for 1936-40 was 105, the 1941 index 
will run about 113, and the 1942 pro- 
duction goal only 115. So we simply 
need an over-all increase of 2 percent 
in farm production to achieve the goals. 

Britain will take only 6 to 8 percent 
of our output of the particular farm 
commodities she requires of us. 

Take milk as an example. During the 
latter 1930’s we produced about 106 
billion pounds a year. In 1940 we had 
an all-time high in farm production and 
the output was 111 billion pounds of 
milk. The 1941 output is expected to 
top that by being 117 billion pounds. 
The goal for 1942 is only 125. billion 
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pounds, of which 5 billion will go to 
Britain and 3 will remain here to im- 
prove the American diet. 

But if all Americans had a “best 
adapted diet,” this country would uti- 
lize 20 percent more milk and 15 per- 
cent more butter. We should use fluid 
milk at a rate of 295 quarts a head a 
year instead of 168 quarts as at present. 
Incidentally, we should also use 70 per- 
cent more tomatoes and citrus fruits, 
100 percent more leafy green and yellow 
vegetables, and 25 percent more eggs. 

Getting back to the milk can, though, 
this nation would use 140 _ billion 
pounds of milk annually, if all had 
“best adapted diets.” Compare that 
with the 125-billion pound production 
goal for 1942 which includes Britain’s 
5 billion pounds. 

Consider also what it would mean if 
we all got our full quota of the other 
foods mentioned above. It would mean 
an increase in our crop acreage equal to 
that used for export farm commodities 
in our best foreign-trade years. It 
would require a cultivated area equal 
to that in the State of Iowa—just to 
feed our own people. 


W= shall step up our agricultural pro- 
ductive capacity to help lick the 
Nazis. We shall aid in feeding the na- 
tions which are fighting aggression. But, 
at the very same time, we shall improve 
the nutritional status of our own peo- 
ple. When peace comes, we shall not 
destroy this productive capacity we 
have built. Instead, we shall let it run 
to full capacity and learn how to dis- 
tribute the wealth it produces equitably 
to all who need it. 


Corn into hogs, hogs into food, food into victory 
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Secretary Wickard, a dirt farmer 
himself, with a profound feeling for the 
underfed underdogs, is determined that 
all citizens of the United States shall be 
guaranteed a full basic diet after the 
war. Secretary Morgenthau has echoed 
this by saying: “My own feeling is that 
we should guarantee to every man, 
woman, and child the right to have 





They thrive on penny milk 


enough milk and butter, enough fruits 
and vegetables, enough of the protec- 
tive foods of all kinds so that every one 
can be fit to do his part in the world 
of tomorrow.” 

This country is rich enough agricul- 
turally to recognize every citizen’s right 
to have a minimum standard of food 
upon which he can live the life of a 
free man. Exactly that is what officials 
of the Department of Agriculture mean 
to see provided for all. 

A period of maladjustment, depres- 
sion, and despair could follow this war. 
But post-war plans are already being 
formulated to prevent that. These 
plans include rural public works, refor- 
estation, soil conservation, flood con- 
trol, electrification, education, medical 
care, better market facilities, better 
housing, libraries, and also industrial 
decentralization, along with such exten- 
sion and modification of the food-stamp 
and school-lunch plans as proves neces- 
sary to give every American his mini- 
mum basic diet. These plans are of 
supreme importance as a bridge to a 
better way of life. 


= recently, we Americans have 

displayed little ability to make 
equitable distribution of the vast wealth 
that science and technology have lav- 
ished upon us. Yet, considered as a 
functional or engineering problem, pro- 
vision for the material needs of the 
common run of men offers no insupera- 
ble difficulty. We have the resources, 
the equipment, the techniques, . the 
processes, the research laboratories, and 
the trained manpower. 
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Fundamental in post-war days will 
be experiments in and study of distribu- 
tion. These, alone, can aid us in effect- 
ing the required readjustment of agri- 
cultural and industrial production, and 
in cushioning the social damage that 
might otherwise ensue. When ade- 
quately financed, they will maintain a 
floor beneath the physical health of our 
people and prevent the nation from re- 
peating past mistakes. Ultimately, by 
making full provision for the basic 
needs of our own people, we shall 
greatly increase our national income 
and well-being. 

That is what the food production 
goals for 1942 and food for Britain 
really mean, 


TRANSFUSIONS 


Blood Types Now 
Quickly Determined 


A NEW testing technique, employing 
the dried serum of rabbit’s blood, 
will be used by army surgeons to clas- 
sify soldiers’ blood into one of the four 
known groups quickly, safely, and 
cheaply, according to Lederle Labora- 
tories, Inc., who developed the new 
method. The rabbit serum is used only 
for testing purposes and not for trans- 
fusions. Thus invaluable time will be 
saved in giving blood transfusions, when 
needed, to soldiers in the United States 
Army because each man’s identification 
tag will now be stamped to designate 
his blood group determined by army 
surgeons in advance. With this infor- 
mation always available, the selection 
of the man to give blood safely to an- 
other can be made immediately. 

Transfusions can be given safely only 
after tests have shown that the blood 
of the donor will safely mix with that of 
the recipient, and only human blood 
can be used. If blood of the wrong type 
should be given the patient, clumping 
of the donor’s cells would occur in the 
body of the recipient, causing a shock 
reaction and possibly death. The neces- 
sary tests, made by the old method with 
the serum of human blood, were time- 
consuming when minutes might mean 
the difference between life and death 
for the patient. 

The new testing technique employs 
dried serum from the blood of rabbits 
which have been previously injected 
with human blood corpuscles of known 
groups. This treatment increases the 
potency of the rabbit’s blood in the sub- 
stances which differentiate the several 
groups of human blood. The corpuscles 
are separated from blood drawn from 
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the treated rabbits, the clear serum is 
treated to remove non-specific sub- 
stances and then reduced to a powder 
by careful drying. In the dry, powdered 
form, the serum retains its value for 
test purposes indefinitely. 

Two types of dried rabbit serum are 
necessary for the typing of human 
blood. In making the test a single drop of 
the unknown blood drawn from a person 
is diluted with a small amount (about 
eight drops) of normal salt solution and 
two drops of the blood solution are 
placed separately on a clean slip of 
glass. To one drop is added the tiny 
amount of Anti-A powdered serum that 
can be picked up on the end of a tooth 
pick. Anti-B serum is similarly added 
to the other drop. At the end of half a 
minute, the two drops are examined 
with the naked eye or a hand lens. If 
no clumping of the blood occurs in 
either drop, the blood is Group O. If 
clumping occurs in both drops, the 
blood is Group A-B. If clumping occurs 
with one and not the other, tke blood 
belongs to Group A or B according to 
which kind of dried serum causes the 
visible clumping. 


SENSITIVE—Light so feeble that it can- 
not be measured by the most deli- 
cate optical instruments can be per- 
ceived readily by the human eye, ex- 
periments conducted at Columbia Uni- 
versity show. The human eye, it was 
found, can perceive light if it falls 
on as few as five molecules of the re- 
ceiving substance of the retina. 


GRAY HAIR 


Darkened by Doses 
of Vitamin B 


AN MARKED darkening” of previously 
gray hair and growth of “new natural 
colored hairs” in 30 human beings has 
been achieved by small daily doses of 
one of the newest of the vitamin-B 
group, para-aminobenzoic acid, accord- 
ing to Dr. Gustav J. Martin, of the 
Warner Institute for Therapeutic Re- 
search, and §. Ansbacher, of the re- 
search laboratory of the International 
Vitamin Corporation, states Science 
Service. 

This is the first report before a sci- 
entific society of the “cure” of gray 
hair in humans by this vitamin, al- 
though there have been a number of 
reports of the darkening of gray hair 
in rats and mice with doses of both 
para-aminobenzoic acid and other B 
vitamins. 

Like the other B vitamins, the para- 
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aminobenzoic acid is found in yeast and 
liver. For the treatment of gray-haired 
humans the synthetic vitamin, which 
costs about ten cents a pound, was 
used. The daily dose is 100 milligrams 
(about two-hundredths of an ounce). 
But Dr. Martin warned that it should 
be taken only under a physician’s di- 
rection because this chemical has other 
effects, some of which are only just 
being discovered. It counteracts the 
curative effect of the sulfa drugs, for 
example, and under certain conditions 
might raise the blood pressure. 


MIND AND BODY 


Does Mental Receptivity 
Control the Physical? 


An amazing story of how a childless 
couple were finally able to have a child 
of their own after they had decided to 
adopt a baby has been told in Psycho- 
somatic Medicine by Dr. Douglas W. 
Orr, Menninger Clinic, Topeka, Kansas. 
Not infrequently a childless wife be- 
comes pregnant some time after adopt- 
ing a child. Some psychologists believe 
the supposed “sterility” was really 
caused by an unconscious opposition to 
childbearing. This opposition disap- 
pears with the adoption and rearing of 
a child. Deep psychological barriers are 
lowered, and the machinery of preg- 
nancy is enabled to function. 

Dr. Orr’s case was somewhat differ- 
ent. The wife’s apparent previous in- 
ability to bear a child was traced by 
psychoanalysis to her own childhood. 
Her father had wanted a boy. To grant 
this wish as far as possible, the mother 
brought her daughter up to be tomboy. 
She was made to wear tailored clothes, 
her boyish figure was praised, and she 
was encouraged to express her athletic 
abilities by playing golf with her father. 

Because of this, Dr. Orr continues, 
the young girl came to believe “she 
could not have a child because she was 
not enough like a woman, and she had 
no confidence that she could care for a 
child if she were to have one.” 

This state of mind carried over into 
married life because her husband en- 
couraged her to work. To her this 
meant, “you must go on being like a 
man.” This belief that she was too 
masculine, the psychoanalysis indicated, 
prevented her from becoming pregnant. 

However, when husband and wife de- 
cided to adopt a child, she was encour- 
aged by her husband to stop work. Her 
resignation, Dr. Orr concludes, “en- 
abled her better than ever before to 
turn toward and accept her basic fem- 
ininity.” Shortly after her resignation 
and adoption of the child, the wife 
became pregnant.—Science Service. 
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NATIONAL DEFENSE 


Our Navys Air Arm 


Flying Sailors of the United States Have Long 


Been Regarded as Best Trained in the World 


JAMES L. H. PECK 


in both the Pacific and Atlantic 
involve two principle strategic missions: 
the ability to obtain enemy information 
quickly and with reasonable security; 
the firepower and flexibility to strike 
at these Axis sea forces once their in- 
tentions become apparent. This applies 
equally to cruisers, submarines, or air- 
craft—or the Navy as a whole—but the 
aircraft, because of their speed and 
range, are particularly suited to carry 
out these tasks. No matter 
how formidable sea power may 
be on the surface, it requires 
the support of aviation to gain 
a decision against an enemy’s 
sea-air combination. Deprived 
of such support, surface vessels 
cannot operate with the nec- 
essary freedom of action. 
This is not news to the 
United States Navy. In Feb- 
ruary, 1913, Lieutenant John 
H. Towers—now Rear Admiral 
and head of the Bureau of 
Aeronautics, Navy Depart- 
ment—performed the fleet’s 
first patrol flight and “discov- 
ered” the enemy at sea. Even 
before this flight was accom- 
plished, Towers and Glenn 
Curtiss—who had taught the 
former to fly in 1911—en- 
visioned a long-range flying 
boat. The Curtiss planes of 
the famous NC type were the first 
of such craft to be built, the fore- 
runners of our crack “VPB” patrol 
planes. In November, 1918, one carried 
aloft 51 persons in a test flight. That 
was news in those days. In the Spring 
of the following year, another flying 
boat, the NC-4, completed the first 
transatlantic flight; which was also big 
news. Today, our patrol bombers are 
capable of speedy non-stop crossings in 
routine operations. Three of the newer 
types can make it a round trip or re- 
main awing for a couple of days at a 
time. 
Not so farsighted are the eyes of the 
“VSO” aircraft which are carried to sea 
aboard battleships and cruisers and 
launched from catapults for scouting 


O ur Navy is at war. Its operations 
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purposes. These seaplanes, however, are 
highly essential for a number of reasons 
which will be examined later. In No- 
vember, 1915, Lieutenant-Commander 
H. C. Mustin made the first catapult 
launching of an aircraft from the U.S.S. 
North Carolina. Although this artificial 
take-off was the first to be made from 
a vessel, Lieutenant T. G. Ellyson— 
along with Towers and Lieutenant John 
Rodgers, one of the three original Navy 
aviators—had piloted a flying boat 
three years prior to this from a catapult 
built on a small dock at the Washing- 
ton, D. C., Navy Yard. Present-day 





All iechancnc Official Photographs, U. S. Navy 
Advanced trainers — obsolete service planes 


scout-observation craft take wings from 
our battleships and cruisers by means 
of 70-foot catapults motivated by com- 
pressed air. 

Just as America pioneered in these 
means of finding an enemy at sea, so 
did we conceive and develop methods 
for carrying out the second tactical pur- 
pose in naval warfare; that of striking 
with flexibility and heavy firepower. 
There is the dive bomber. We made it 
first. Germany made it famous. We 
make it best. The Martin BM-1, closely 
followed by the Curtiss O2C-1 Hell- 
diver, both of which were of 1926-27 
vintage, were the first dive bombers as 
such to take to the air anywhere. Both 
the planes and the tactics in which 
they are employed have undergone con- 
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tinual refinement in the interim. Al- 
though the Nazi stukas made the 
world dive-bomber-conscious during the 
Spanish, Polish, and Low Countries 
campaigns, the Navy’s four new types 
are now far superior to any in the 
world in speed, warload, range, and 
armament. 

Then there is the torpedo plane which 
is doing yeoman duty in the war at sea. 
It is, perhaps, the flying fleet’s most_ 
potent striking force. Although, the 
British Admiralty used several types 
of planes for carrying torpedos before 
and during World War I, and they 
launched the first successful attack 
against a surface vessel late in 1915 
in the Sea of Marmara, the develop- 
ment of the torpedo plane to its pres- 
ent tactical efficiency is the handiwork 
of the United States Navy. Until the 
carriers Lexington and Saratoga entered — 
service early in 1928, the torpedo 
bombers were fitted with twin pon- 
toons: since that time, they have oper- 
ated from the carrier decks as wheeled 
landplanes. 


lve aircraft carriers, great 

floating airports on which 
much of the flying fleet roosts, 
are last, but far from least, 
among America’s contributions 
to naval science. The carrier, 
also, is not too new an idea. 
Eugene Ely, Curtiss test pilot 
and the original member of 
that now highly specialized 
profession, in November, 1910, 
made a flight from a_ plat- 
form built on the bow of the 
USS. Birmingham at Hamp- 
ton Roads, Virginia. In Janu- 
ary of the following year, Ely 
landed his plane upon a large 
platform built over the stern 
of the USS. Pennsylvania 
anchored in San _ Francisco 
Bay. These were sensational 
flights, and were considered in 
the light of stunts rather than 
as practical demonstrations. After land- 
ing on the Pennsylvania, Ely took off 
from the same platform and returned 
to his base ashore. The aircraft car- 
rier had been born. Authority was 
given the Naval Aeronautical Service, 
as it was then called, in October, 1919, 
to convert the collier Jupiter into a 
carrier, and this ship was renamed the 
Langley. Three years later, to the very 
month, the first landing upon a carrier 
deck was accomplished by Lieutenant- 
Commander G. deC. Chevalier. A few 
minutes later, Lieutenant-Commander 
V. C. Griffin lifted the plane from the 
Langley’s deck in the first take-off from 
a carrier. Seven of these floating air 
fields are now in the commission of the 
United States Navy, and eleven more 
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are now in the course of construction. 

Navy ingenuity is not confined to 
these larger items; any number of im- 
portant devices and much aircraft ma- 
terial were conceived and developed by 
the Bureau of Aeronautics. Included is 
the carrier arresting gear, very secret 
and said to be finest in use anywhere; 
flotation gear to keep both plane and 
pilot afloat after emergency landings; 
the Sperry bombing sight, which gained 
fame in Army hands, but which was 
originally built to Navy specifications; 
a vital process for corrosion-proofing of 
aircraft metals; and many important 
gadgets and instruments which are the 
brain children of the design and engi- 
neering divisions of the Naval Aircraft 
Factory. 


We the fleet goes to sea, the air 

force—with the exception of occa- 
sional bombing operations—remains a 
component of the fleet; just as much so 
as the battle force, cruiser force, or the 
scouting force. Despite its tactical im- 
portance, the air arm is but a part of 
the overall naval picture. 

Let’s take a look at this picture. The 
fleet is far at sea in cruising formation. 
ships are strung out over miles of 
tossing, angry ocean, one vessel barely 
within sight of the other. The man- 
euvers are worked out aboard the flag- 
ship on the admiral’s chart. 

Curtiss Seagulls (SO8C-1’s) and 
Vought-Sikorsky Kingfishers (OS2U- 
2’s) are shot from the catapults of 
the dreadnaughts and cruisers. These 
scout-observation planes sweep ahead 
of the fleet to spy out the movements of 
enemy vessels. They are joined by 
Brewster Buccaneers (SB2A-1’s) , Cur- 
tiss Helldivers (SB2C-1’s), Douglas 
Dauntless (SBD-3’s) , and Vought-Si- 
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iHelidiver: best and fastest dive bomber; better one is under experiment 


from 


korsky Vindicators (SB2U-2’s) 
the carriers. These latter four types of 
craft will stop scouting and commence 
bombing when the enemy is sighted; 
they are designated as VSB scout 
bombers but go into action as dive 
bombers, which they are insofar as de- 
sign and armament is concerned. Radio 
contact reports from the other observa- 
tion planes to the flagship greatly facili- 
tate the “chart maneuvers” by keeping 
the admiral and his officers informed of 
the gomgs on. When the engagement 
starts, these scouts will also maintain 
contact with the “spotters” and “plot- 
ting rooms” of their respective ships to 
aid in range correction, thereby defeat- 
ing the purpose of the enemy’s smoke 
screens, which are intended to conceal 
vessel movements and formations. 

Meanwhile, the carriers’ other planes 
are taking off. Crack fighters streak off 
to engage those of the enemy. Big, fast 
torpedo bombers such as the Douglas 
Devastators (TBD-1’s) and Grumman 
Avengers (TBF-1’s) roar away to strike 
at the hostile main body. These craft 
carry either torpedos or large bomb 
loads, depending upon the circum- 
stances. Higher up in the now smoky 
sky are the “big boats,” the patrol 
bombers that have come forth from dis- 
tant mainland or insular bases. These 
include the giant Consolidated Coro- 
nados (PB2Y-2’s), Catalinas (PBY- 
5’s), and Martin Mariners (PBM-1’s 
and PBM-2’s) . 

The Naval Air Service’s position of 
pre-eminence is due largely to this 
sparkling array of aircraft, many of 
which have proved themselves nobly in 
service with Britain’s fighting Fleet Air 
Arm. Brewster and Grumman fighters 
have bested the vaunted Nazi Messer- 
schmitts on many occasions, as well as 
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the best craft Italy can put into the 
air. The Catalina boats have done 
yeoman duty in the Mediterranean, 
and it was one of these ships—with an 
American observer aboard—that spot- 
ted the Bismark after 1941’s greatest 
sea hunt. The Grumman F5F-1 and 
Vought-Sikorsky F4U-1 are among the 
world’s six fastest fighters; and none of 
the other four are naval craft carrying 
the many extras demanded by over-seas 
operations. The naval expansion pro- 
gram calls for thousands of these crafts, 
the total to include the highly essential 
trainers and utility airplanes. The larg- 
est naval air arm in the world for sey- 
eral years, our flying fleet is rapidly 
growing even stronger wings. 

This speedy growth necessitated the 
immediate training of thousands of 
pilots, navigators, bombardiers, gun- 
ners, flight mechanics, and ground per- 
sonnel. Like the planes they fly, our 
naval airmen have long been regarded 
as the best trained anywhere in the 
world, and this is the result of the phil- 
osophy of “naval aviators for naval 
aviation”; these young men are flying 
sailors rather than sea-going fliers. The 
time spent in learning about things 
nautical and becoming accustomed to 
maritime practice pays big dividends. 
Without this specialized training, the 
fliers would be unable to identify types 
of warships, or distinguish between 
theirs and those of the enemy; they 
would be unable to interpret certain 
tactical maneuvers they might observe 
from above or to carry out numerous 
other duties requiring sea training, such 
as scouting and search problems. 


pe Naval Air Stations at Pensacola 

and Jacksonville, Florida, and Cor- 
pus Christi, Texas, are bearing the 
brunt of the training of the new pilots 
called for by the expansion plans. The 
flying cadets enter one of these three 
schools with the rank of seaman, sec- 
ond-class, after they successfully com- 
plete a 30-day preliminary course at 
one of the several Naval Reserve Avia- 
tion bases throughout the country. 
Advanced training for carrier flying is 
conducted at the Miami Naval Air 
Station for graduates of the three larger 
schools who are to specialize in this 
type of work. The regular one-year 
courses at Pensacola, Jacksonville, and 
Corpus Christi have been cut to seven 
months duration in order to step up the 
training program, but the change does 
not result in a reduction of flying time. 

The embryo aviators still receive 
about 225 hours of flight instruction, 
and are better equipped to fly one par- 
ticular type of plane than they were 
under the full-year training scheme. 
This has been made possible through 
specialization: If the cadet is chosen for 
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fighter duty, he begins his training in 
landplanes and, upon completion of his 
advanced work, flies older fighter types. 
Cadets chosen for other carrier branches 
—scouting, dive bombing, torpedo 
bombing—follow a similar course. Only 
the selectees for battleship and cruiser 
seaplane duty and those for patrol work 
receive seaplane training; formerly, all 
Navy pilots flew seaplane trainers dur- 
ing the primary phase of their instruc- 
tion. Upon completion of the courses, 
the cadets receive their hard-earned 
gold wings and Ensign’s commission. 
Post-grad work, a sort of aerial intern- 
ship, involves further training and sea- 
soning with tactical squadrons of the 


Fleet. 


Rss of the pilot training program are 
crew members, mechanics, and ad- 
ditional ground personnel who “keep 
‘em flying.” Enlisted men enter the 
many Navy trade schools to receive 
one-year apprentice courses, after which 
they go to naval station overhaul bases 
for further training. Officers are af- 
forded special courses at the Naval 
Academy and certain colleges and uni- 
versities that have to do with areonau- 
tical engineering, naval architecture, 
and meteorology. When the flying fleet 
is at work a thousand or two miles 
from the nearest base, this Navy per- 
sonnel must make repairs and perform 
the necessary engine, aircraft, and ac- 
cessory checks without the help of the 
specialists normally available at a large 
base. An operational unit carries with 
it engine and aircraft mechanics, metal 
workers, carpenters, radio technicians, 
armorers, and so forth. The squadron 
engineering officer—who is usually a 
graduate aero engineer as well as an 
experienced naval pilot—must know 
not only operating maintenance but 
also the practices and methods of repair 
maintenance. Each of the carriers and 
seaplane tenders has extensive shops 
and laboratories available for this over- 
haul work. 

Gunners, also, are usually mechanics, 
and these men are trained at the San 
Diego and Norfolk air stations. Bom- 
bardiers and navigators are trained at 
the Miami school. 

The Naval Air Service must have 
bases from which to operate. The ex- 
pansion has already increased stations 
and airdromes from the seven shore es- 
tablishments in 1939 to more than 30 
major bases, and, in addition, several 
auxiliary bases. All the new stations 
and bases in the Western Hemisphere 
will be in operation by the time this is 
in print: these extend from Iceland and 
Greenland down to Georgetown, British 
Guiana; from Alaska down to Honolulu. 

Before this war is over, the Navy will 
undoubtedly have an opportunity to 
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prove that its planes, the men who fly 
them, and the tactics in which both 
are employed have no equal in the 
world. Secretary of Navy Knox phrases 
it best in his own words: 

“Since the invention of the airplane, 
our Navy has used more aviation than 
any other major power, has put avia- 
tion to more uses in co-ordinated com- 
bat, including bombing and observation. 
It is a tribute to the officers and men 
who run our Navy that the lesson of 
sea-air power in World War II bore out 
a theory they had already put into 
practice.” 


WATER 'CHUTING 


Marines Use Gas 
Inflated Jackets 


Ax interesting and additional note 
on the training of Marine parachute 
troopers, supplementing the detailed de- 
scription published in our January issue, 
has to do with water jumps. When 
United States’ sea soldiers are forced 
to “have the situation well in hand” by 
an attack from plane carriers, provision 
is made for landing the parachutists in 
the water. 

For this work the Marines are 
equipped with inflatable rubber jackets 
under their ’chute harnesses. As the par- 
achutist approaches the water, he slips 
out of his harness while still 10 or 15 
feet above the sea and drops into the 
water. Freed of the weight, the ’chute 
drifts away so that as the Marine rises 
to the surface after plummeting into 
the sea he is not likely to be smothered 
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Large Navy flying battleships have high-speed, long cruising range 








by having the silken canopy land di- 
rectly above him. Meanwhile, the Lea- 
therneck paratrooper must remember to 
release the toggle on a small, metallic 
cartridge—much like the one used in a 
charged water bottle—which is at- 
tached to the mouth of his deflated life 
preserver. The cartridge is charged with 
carbon dioxide and blows up the rubber 
jacket, helping the ’chutist to rise to 
the surface, and to remain there.— 


Al Dake 


FLUORESCENT 


Fabrics for Use 


in Blackouts 


W onxuns in factories and pedestrians 
in traffic can be made visible during 
blackouts by fluorescent-dyed clothing 
and ultra-violet lighting. Clothing dyed 
with fluorescent colors glows in invisible 
ultra-violet light—permissible in black- 
outs—with a subdued radiance bright 
enough to be seen nearby but too 
weak to be visible at a distance, even 
in a blackout otherwise complete. In 
blacked-out plants equipped with ultra- 
violet lamps, workers wearing such gar- 
ments are readily visible to their asso- 
ciates. 

Traffic control during blackouts can 
be effected by using ultra-violet lamps 
in traffic lights and in the headlights of 
vehicles. In the invisible radiance from 
these lamps, clothing dyed with fluores- 
cent colors glows brightly enough to 
make persons wearing it visible to driv- 
ers or other pedestrians but not to avi- 
ators at a distance. 

Dyes of many shades, possessing fluo- 
rescent properties, are available for 
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Left: Fluorescent-dyed clothing in 
light and, right, in the darkness 


application to various textile fibers and 
fabrics, according to officials of the 
Calco Chemical Division of American 
Cyanamid Company. In ultra-violet 
light, they give fluorescent colors vary- 
ing from violet through blues, greens, 
yellows, oranges, and browns to rich 
reds. 


AIR CONDITIONING—In protecting 

power and equipment, in speeding 
the production of thousands of articles 
of defense machinery back of the lines, 
and generally in helping men and ma- 
chines to work better, air conditioning 
is month by month increasing its ser- 
vice to the all-out war efforts of the 
nation. 


OVERPASS 
For Speeding-Up 
Cross Traffic 


Bae referred to in the article on 
the army engineers, “Builders For the 
Army,” published in our issue of De- 
cember 1941, was “a portable overpass 
invaluable when one column of troops 
must cross another’s line of march.” 
Such a portable overpass has also been 
developed by R. G. LeTourneau, Inc., 
which not only has military implica- 
tions but also can be brought into serv- 
ice during especially heavy traffic pe- 
riods or can be left permanently in one 
location for civilian use. 

The portable overpass, shown in one 
of our photographs, consists of three 
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60-foot sections with detachable legs 
having adjustable piers to fit any. site 
contour and provide the required clear- 
ance for under-crossing traffic. Rigidly 
built of alloy steels, are-welded through- 
out, the overpass incorporates box-beam 
side girders and floor joists and a solid 
steel floor plate. It is claimed that it 
can be assembled and ready for use in 
as short a time as two and one-half 
hours. When the overpass is to be 
moved to another location it can be 
carried by a two-ton truck-trailer outfit 
or on railroad flat cars. 


RESPIRATORS—The Chemical Warfare 

Service of the United States has 
recently received delivery of 100,000 
respirators which weigh only one and 
a half ounces and yet will exclude dust 
particles as small as 1/25,000 inch in 
diameter. 


CURTAINS 


For Blackouts: of 


Wool, Paper 


oe ercconts requirements at pres- 
ent are puzzling many people in all 
sections of the country. Due to the 
heavy demand for appropriate material 
for such use, shortages have occurred 
in some localities. The Felt Associa- 
tion, Inc., stated recently that it had 
been noted that many people do not 
realize the adaptability and advantages 
of wool felt, an available commodity, 
for blackout curtains. Ordinary light 
will not penetrate felt of suitable grade, 
and it may be readily used for win- 
dow shields for office buildings, power 
houses, water works, and other types 
for factories and defense plants work- 





ing night shifts. For windows in 
homes, felt is practical, as it can be 
tacked, glued, or pasted in almost any 
form without tearing, and can be cut 
to shape without ravelling. It also 
may be attached to shade curtain rol- 
lers, replacing the usual shade cloth. 
Colors—brown, green, navy and dark 
blue and olive drab—are just as satis- 
factory for the purpose as black, and 
of course are more desirable from the 
interior decorator’s standpoint. Felt 
may be flameproofed and mothproofed. 

Another material that has been 
proved satisfactory for “blackout” use 
in the home and factory is Sisalkraft. 
This sheeting has been war tested in 
England since 1939 and it is still being 
used today. It has been approved by 
the Air Ministry, Admiralty, War Of- 
fice, H. M. Office of Works, Ministry 
of Home Security, and other depart- 
ments of the English Government. 

One reason that Sisalkraft is effective 
for blackout purposes is that it is com- 
posed of two sheets of kraft paper 
cemented together with two layers of 
asphalt and reinforced with sisal fibers. 
This composition makes  Sisalkraft 
opague, strong, pliable, and, above all, 
highly reflective, so that a factory 
using this material as a blackout does 
not need any additional power for 
lighting, whereas black cloth absorbs 
light and painting prohibits the use of 
daylight. Sisalkraft can be used as a 
screen on wood frames, made to fit 
the window opening tightly, or as a 
roll curtain. In England they have 
found that a 9-inch overlap on the 
sides of the windows is essential when 
used as a curtain. Sisalkraft reflects 
approximately 70 percent of the light 
that impinges on it, and, furthermore, 
the material can be rolled up or re- 
moved during the day, thus permitting 
the use of natural light. 





Expedites traffic movements, both military and civilian 
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Rolling Off a Log 


SCIENCE IN INDUSTRY 


Plywood Made Available for Many New 


_Applications by Development of Synthetic Adhesives 


THOMAS D. PERRY 


P LYWoOoD, which consists essen- 
tially of layers of veneer bonded 
together with adhesive, is an ancient 
material that in very recent years has 
been freed from former limitations to 
an extent making it of pronounced 
value to defense activities as well as to 
normal peacetime uses. Limitations on 
the use of plywood have always been 
those of the available bonding agents 
and the technique of using them. Until 
the practical development of synthetic 
resin adhesives during the last ten 
years, many fields of possible applica- 
tion were barred to plywood by the in- 
ferior durability of conventional glues. 
Now, with dependable bonding agents, 
plywood not only is meeting what 
might be termed its logical uses but 
is being put to work in unexpected 
fields, where it can satisfactorily take 
the place of less generously available 
materials, such as the lighter metals. 

The rudiments of modern plywood 
construction—that is, with the grain 
of alternate layers at right angles— 
were first recognized between 1830 and 
1840, in piano pin planks made of 
sawed veneer. The purpose of the cross 
layers was to insure a firm grip of the 
wood fibers on the shank of the tuning 
pin, so that after many years of twist- 
ing, the grip would still be firm and no 
signs of splitting would be manifest in 
the wood. 

The making of cross-laid veneer prod- 
ucts began to emerge as an industry 
early in the 1880’s but grew rather 
slowly until about the beginning of 
World War I. The unusual ratios of 
strength to weight in plywood at- 
tracted the attention of the early air- 
craft engineers, who used plywood ex- 
tensively in the primitive aircraft of 
that time. One of the handicaps to 
the new industry was the terms “ve- 
neer,” “veneered,” and “veneering,” 
which suffered from somewhat sinister 
dictionary definitions. Manufacturers, 
_ trade associations, and government 





Courtesy Technology Review, from which the 
present text was slightly condensed. The author 
is Sales and Development Engineer of the Resin- 
ous Products and Chemical Company and author 
of a book entitled "Modern Plywood." 
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agencies joined in the search for a bet- 
ter name. The author well remembers 
the earnest discussions of those days, 
resulting in the choice of the term 
“plywood,” which has since become 
the standard description of basic ve- 
neer assemblies. It had been an ob- 
scure technical term, little used and less 
understood, but has come to carry its 
new responsibility most efficiently. 
Plywood is a product made of veneer, 





Courtesy Institute of Aeronautical Science 
All-directional pressure for bond- 
ing plywood structures, as in 
forming half-fuselages, is secured 
by the flexible-bag method. |: Bag 
F is inflated through J and re- 
strained by shell G, attached to 
base H. Mold E (metal or wood) 
is recessed for frame members; 
veneers thus are bonded into ply- 
wood and plywood is attached to 
frame in one pressure applica- 
tion. Il: Bag encloses aileron N, 
temporarily fastened together. 
Bag is deflated through P, which 
remains as a vent. Tank M is filled 
through Q, imposing external 
pressure through the bag on the 
aileron, fabricated of plywood 


as shoes are made of leather, as ma- 
chines are constructed of iron and steel, 
as houses are built of wood and ma- 
sonry, and as cloth is woven from 
thread and yarn. 

Serviceable plywood requires a suit- 
able quality of veneer and a depend- 
able adhesive. The older conventional 
glues—animal, casein, vegetable, and 
soybean—had their good qualities and 
would render acceptable service under 
ordinary conditions. When subjected 
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to severe heat, moisture, and exposure 
to weather, however, none of them 
would withstand prolonged service, 
and, as a result, the use of plywood 
was restricted to moderately protected 
locations. Plywood made with the old 
glues was, of course, often blamed for 
failures that were caused by unintelli- 
gent adaptations. 

During World War I, both cold- 
pressed casein and hot-pressed blood 
albumin were used in airplane construc- 
tion, as they were then the best-known 
water-resistant glues. Both were of 
limited durability, were attacked by 
molds and fungi, and would deteriorate 
under severe exposure. The inadequacy 
of these glues, coupled with the vigor- 
ous promotional efforts of the rapidly 
developing aluminum industry, more or 
less sidetracked the use of plywood for 
aircraft. As a consequence, the air- 
planes of the succeeding 20 years were 
largely made of the lighter metals. 

r THE early 1930’s resin adhesives 

were little more than interesting 
laboratory experiments, but of definite 
promise if their cost could be reduced. 
Around 1935 a phenol formaldehyde 
resin film, from domestic sources, be- 
came available at reasonable cost. It 
required curing, or hardening, under 
simultaneous heat and pressure, and 
the bond was irreversible; that is, it 
would not weaken or deteriorate from 
heat, moisture, or fungus. In durabil- 
ity, the bond would outlast the wood 
itself. It was soon recognized to be an 
adhesive with such service character- 
istics as to make plywood fully avail- 
able for aircraft and boats. Supple- 
mentary to this resin film were a 
number of other resin adhesives, both 
urea and phenolic, with similar ser- 
vice qualities. The ureas were not 
quite so durable as the phenolics but 
could be cured even at room tempera- 
tures. The phenolics, which equaled 
the first film in durability, became 
available in liquid and dry forms for 
a wider range of applications. 

Veneer is the raw material, direct 
from the tree or log, from which ply- 
wood is assembled with a suitable ad- 
hesive. Over 90 percent of the veneer 
used is rotary-cut on a lathe, much as 
paper is unrolled. Sliced veneer is cut 
similarly from the flat side of a log 
segment, but can be no wider than the 
log. The cutting of rotary veneer gives 
much higher log yields than does saw- 
ing into lumber. Veneer is used, of 
course, for many products other than 
plywood, such as fruit and vegetable 
containers, hand baggage, and so on. 

Since wood is strong lengthwise and 
weak widthwise, the crisscross struc- 
ture of plywood, offsetting this width- 
wise weakness, imparts to the material 
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substantially equal strengths in both 
directions. The original strength of 
the wood is reinforced by the adhesive, 
so that the aggregate strength of the 
integrated plywood is greater than the 
total strength of the veneers composing 
it. Plywood in its simplest form, three- 
ply, has two outer layers with parallel 
grain, each half the thickness of the 
center layer, or core, which has its 


Courtesy Plyweld 
One application of the ultimate product of 
the process of rolling off a log. This experi- 
mental plywood ramp, developed by the United 


States Army, will carry large loads. 
dividual sections are quickly joined at their 
and are easily 
transported by Army trucks to the point of use 


finger-like ends with pins 


grain at 90 degrees to that of the 
faces. The result is what is called a 
balanced construction. 

Another common construction is 
five-ply, in which the strength of the 
wood fiber may be equalized in each 
direction, or in which a thick lumber 
core may be used to give a dominant 
strength in the direction required. In 
the standard five-ply type, the cross 
layers between the core and faces are 
called “crossbands.” Crossbands of 1s 
inch will give adequate stability to 
plywood one inch thick. 


ULTI-PLY constructions, seven, nine, 
eleven, thirteen, and so on, are 
often used when strength distribution 
and durability factors are important, as 
in aircraft and boats. An even number 
of plies is seldom used, as it results in 
an unbalanced construction and tends 
to cause warping and twisting. An ex- 
ception is two-ply, which is often made 
for curved work, where the reinforcing 
of the double layer reduces the hazard 
of rupture of the veneer during bend- 
ing. Two-ply is seldom an ultimate 
product but is, rather, an intermediate 
step toward the manufacture of a 
higher ply. 
Laminated wood, a term used to 
describe a veneer construction in which 
all layers are parallel, is usually made 
in plywood factories. Its purpose is to 
maintain lengthwise strength and stiff- 
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ness, which are sacrificed in standard 
plywood constructions. In fact, lami- 
nated wood is stronger than normal 
solid wood of the same dimensions, 
because of the overlapping of the 
slightly angling wood grain. 

Generally, the thinner the veneer 
layers, the stronger the plywood or 
laminated wood. Veneer can be cut as 
thin as 1/100 inch, but economic con- 
siderations prevent the ex- 
tensive use of veneer thin- 
ner than 1/40 inch. 

The applications of ply- 
wood rely upon qualities 
peculiar to the material, 
which may be summarized 
thus: The strength of ply- 
wood may be distributed 
equally in both directions, 
whereas normal wood has 
a predominant strength in 
one direction only. Ply- 
wood cannot be split, be- 
cause of the holding power 
of its adjacent layers. The 
shrinking and swelling of 
plywood, under exposure 
to moisture, are relatively 
slight. Wood does not 
shrink appreciably  end- 
wise, and the widthwise 
veneer is held to stable di- 
mensions by the immedi- 
ately adjacent endwise layers. This fac- 
tor reduces warping far below that of 
normal solid wood. After gluing, ply- 
wood can be bent and curved to a much 
greater extent than normal 
wood, because of the rein- 
forcing effect of the neigh- 
boring layers. The limber 
veneer layers can also be 
bent during bonding, when 
they easily slip by each 
other but are sturdily held 
in the curved position by 
the adhesive. The strength- 
to-weight ratios of plywood 
are exceptionally good, es- 
pecially for aircraft and 
watercraft. 

Consideration has so far 
been given to normal ply- 
wood, in which wood com- 
pression is nominal and 
only enough to bring the 
veneer surfaces into close 
contact. If greater pres- 
sures (500 to 1500 pounds 
and even higher) are ex- 
erted, the veneer is compressed into a 
high-density plywood with a larger 
amount of wood fiber per square inch of 
cross section and a_ proportionately 
greater increase in strength. If the ve- 
neer layers were originally 1/30 inch 
thick and are compressed to 1/45 inch 
with a resin adhesive between them, a 
substantial amount of resin impregna- 


The in- 
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Courtesy Bristol Aircraft Corporation 
Laminated lumber and plywood in a life raft. 
The ring is made of balsa wood, resin bonded, 
doweled, and tightly wound with canvas strips. 
The floor 
five and a half feet, the raft accommodates 25 





tion occurs. A 50 percent increase in 
material will double both tensile and 
shear strengths. 

Several types of high-density ply- 
wood are made, depending on the ratio 
of wood fiber to resin, on the pressure 
exerted, and on the kind of resin used. 
A phenolic resin film can be employed 
to give a product which is essentially 
wood reinforced with resin, with wood 
characteristics predominating. The film 
process is simple, and the amount of 
resin can be controlled by the thick- 
ness of the veneer layers. 


NOTHER method for high-density 
work, which produces what is re- 
ferred to as “impregnated wood,” 
forces liquid phenolic resin into the 
voids of .the wood fiber, and then, 
after reducing the solvent content by 
predrying to avoid blisters in hot- 
pressing, compresses the whole in a 
hot-press, as with the resin film. The 
result is a resin reinforced with wood 
fiber, in which resin characteristics 
dominate. The resin content is con- 
siderably higher (of the order of 30 
to 10) than in the film product, and 
water absorptive capacity is less. Both 
products are affected far less by mois- 
ture than is normal wood or plywood. 
An interesting development of high- 
density plywood is that of variable- 
density construction. Here more layers 
of veneer are used at one end than at 
the other and the whole assembly is 
compressed to an even thickness, re- 





is perforated plywood. Ten by 


sulting in greater compression and 
higher density at one end. 

The ability to predetermine density 
and strength gives to designers of ply- 
wood structures a facility that exists 
with few basic materials. While this 
procedure can be compared with the 
alloying and heat-treatment of metals, 
it has an even wider application range. 
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Plywood lends itself efficiently to 
forming and shaping. Attachment or 
connector clips made of plywood are 
easily bent and bonded between pairs 
of heated metal dies. These clips and 


braces can be made of normal or 
high-density plywood, depending on 
strength requirements. The use of 


them, with adhesives, in constructions 
involving plywood-to-plywood or ply- 
. wood-to-frame members, reveals one of 
the marked advantages of plywood 
over the metals. Riveting, spot weld- 
ing, or strip welding must be employed 
with metals, whereas the clips or 
braces used with plywood can be glued 
over their entire area and _ supple- 
mented, if necessary, with mechanical 
fasteners to maintain pressure until the 
adhesive gets its initial grip. Rivets 
are costly, the installation of them is 
time-consuming, and the irregularities 
of the resulting surface are most un- 
favorable in air or water currents. 
Glued plywood provides the smooth 
streamline surface, strongly attached 
to its framework, which is so essential 
in aircraft and boats. This forming 
and shaping can be done best in heated 
dies, using thermosetting resin adhes- 
ives. 


Ou oF the newer techniques in the 
plywood industry, although it has 
been used in rubber vulcanizing for 
years, is the flexible-bag method of 
applying pressure. A -distinct advan- 
tage of this process is its quality of 
fluid, or all-directional pressure—in 
other words, the pressure is perpendi- 
cular to all flat or curved surfaces 
within its range. This fluid pressure 
can be exerted in a number of ways 
and the fluid-pressure medium can be 
air, steam, hot water, or a combination 
of them, the chief problem being rapid 
application. 

The assemblies on which the tech- 
nique is usable can be of veneer or of 
two-ply, of such widths and shapes as 
will make tight-fitting joints without 
overlapping. In the _ half-fuselage 
shown in one of the drawings, the in- 
ner strips of veneer are longitudinal 
and tapered like barrel staves, the cen- 
ter layer is of moderately wide half 
hoops, and the outer layer is parallel to 
the inner layer. If a boat hull is to 
be made by this process, large two-ply 
sheets are customarily used, with V’s, 
or gores, cut to permit proper curving 
or tapering of the layers. In an aileron, 
the skin covering may be made of 
either veneer or plywood, often laid at 
an angle of 45 degrees to the axis of 
curvature and temporarily attached to 
the inner framework until the adhesive 
acquires its grip. These are only two 
relatively simple constructions using 
resin adhesives of the, phenolic type; 
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Courtesy Plyweld 
An experimental plywood tow- 
boat for the United States Army. 
It has an overpowered engine 
and marked qualities of maneu- 
verability. Special rails for han- 
dling the boat in and out of the 
water are shown in illustration 


many others employ combinations of 
these processes and apply flexible pres- 
sure in other ways. 

The flexible-bag process permits 
making shell or monocoque construc- 
tions of an infinite variety of shapes 
and range of complexity. The method 
may be compared to the drawing of 
metals between pairs of dies, but it 
has the distinct advantage of resulting 
in a product that is more nearly free 
from internal stresses than is drawn 
metal. It is also true that plywood can 
be molded into many complex shapes 
which are beyond the practical range 
of drawn metal. 


ELL demonstrated is the fact that 
resin adhesives have definitely 
greater durability when cured with 
heat than when cured with chemical 
reagents. For plywood constructions 
up to an inch in thickness, the surface 
application of adequate heat is entirely 
practical. For assemblies several inches 
thick, other methods of heat applica- 
tion are imperative. The most satis- 
factory solution, so far, is to put the 
clamped plywood assembly in a high- 
frequency electric field of some five 
million alternations each second, pro- 
vided by flat metal electrodes which 
are insulated from the metal parts of 
the press and are placed at the bottom 
and top of the assembly and within 
the press. The heat thus generated 
raises the temperature of the assembly 
within the field to the point necessary 
to polymerize the resins. The lines of 
resin adhesives are found to be some 
20 degrees hotter than the adjacent 
wood, which is a favorable gradient 
that does not tend to dry the wood 
excessively. Other than this differen- 
tial, the entire assembly in the field is 
heated instantly and the cure of the 
resin can be effective in a matter of 
minutes, depending on the intensity 
and capacity of the field. 
Applications of plywood which are be- 
coming increasingly important in the 
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defense program are more readily visual- 
ized with these recent developments in 
perspective against the contrasting 
background of earlier limitations. Air- 
planes are one of the major products in 
which plywood can be of substantial 
importance in the present defense pro- 
gram. Perhaps the most obvious way in 
which plywood can serve the airplane 
builder is that of skin covering for the 
wings, tail parts, rudder, ailerons, stabil- 
izers, and the like. Here the external 
streamlining of plywood, combined with 
its factor of stiffness to weight, gives it 
advantages over thin metals, which 
require riveting and welding and are 
less able to resist the aerodynamic 
forces without buckling and vibrating. 
The multitude of ribs and framing 
members required to support metal 
facings can be substantially reduced in 
constructions where several layers of 
plywood covering are superimposed for 
stiffness, all within permissible weights 
and strengths. Adequate resin adhe- 
sives are available for both the_ply- 
wood bonding and the assembly 
operations. Plywood wings are now 
extensively used in military training 
ships. 


Pace fuselages, of molded mon- 

ocoque shapes, have been made 
and flown successfully. Molded noses 
and nacelles, from plywood, are in ac- 
tual production for several types of 
Canadian fighter planes. The chief 
drawbacks here are the lack of scien- 
tific strength-data and the formulas 
essential for efficient design. 

Spruce spars are almost universal in 
smaller planes, yet solid spruce is 
scarce and costly. Laminated spruce 
is stronger than solid spruce, easier to 
obtain, far more uniform, with greater 
yield from the log. The chief problem 
in the use of spruce spars is that of 
attaching them to the fuselage and 
the landing gear; normal spruce has 
relatively low bolt-holding power. 
Solution of this problem is offered by 
high-density plywood with raised, or 
embossed knobs on one side. The 
knobs can be pressed (that is, drawn 
by bolts) into the lighter and softer 


spruce and firmly glued in addition. 


These high-density plywood attach- 
ment plates distribute the load trans- 
mitted from the landing gear, over as 
large an area of the spar as is neces- 
sary. Not only do they serve to reduce 
the use of metal but they can be made 
by woodworkers on woodworking ma- 
chines, both of which are far more 
plentiful than the corresponding facili- 
ties in the metal field. 

Propellers need to be sturdy at the 
hub, where weight is not objectionable, 
and light in weight at the tip, where 
centrifugal forces are serious. Variable- 
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density plywood meets these require- 
ments and gives to the blade the resili- 
ency of wood and the excellent fatigue 
characteristics of wood. Propellers so 
made are extensively used in England. 
These adaptations of plywood to air- 
plane construction refer specifically to 
the smaller and lighter planes, includ- 
ing perhaps all types of training ships 
for military aviators. Experience must 
be gained in these smaller units, so 
that changes from metal to plywood 
in the larger planes may be based on 
actual demonstrations of serviceability 
under severe conditions. For the pre- 
sent, many non-stressed parts of the 
larger planes, such as bomb-bay doors, 
instrument boards, manhole and hand- 
hole rings, covers, doors, floors, and 
the like, may be safely made of ply- 
wood. An ingenious ribbed plywood 
floor, combining great stiffness with 
light weight, has recently been pat- 
ented. 

In large seagoing vessels, plywood 
has established a distinct place for it- 
self in partitions and bulkheads. Cross- 
bands and faces are glued to a light- 
weight asbestos core, providing fire- 
proofness together with attractive and 
noncorrodible surfaces. Plywood can 
also be made with metal faces, or metal 
inner layers. Curved and rounded par- 
titions can be made of plywood of still 
different constructions. 


ANY smaller vessels, such as de- 
stroyers, Coast Guard cutters, and 

the like, are designed with plywood 
bulkheads, dividing the boat into many 
compartments, for safety. Such bulk- 
heads also serve as important strength 
members in the boat structure. They 
are lighter and more resistant to the 
elements than is metal, more free from 
shrink and swell than is solid wood, 
and far less prone to cracks and leaks. 
Plywood sheets up to 80 feet long 
by eight feet wide have been made for 
the hulls of such boats and are now 
in production. Several layers are used 
on the hull, with staggered joints. For 
the superstructures on such _ water- 
craft, streamline housings of molded 
plywood are beyond the experimental 
stage and may soon become standard. 
The utility of plywood in boats in- 
creases as the size of the boat decreases. 
For boats 20 feet and under, thousands 
of hulls have been made by the flexible- 
bag molding process. Ribs and frame- 
work can be substantially reduced and 
often eliminated. Angling strips can 
be placed inside to serve as bracing 
members. Plywood for such boatwork 
is usually made in two-ply sheets, 
several layers being used to add up to 
a total thickness of 4 inch and more. 
These boats are far lighter and sturdier 
than those of the conventional con- 
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struction, and the problems of shrink- 
ing and calking are practically elimi- 
nated. 

Another interesting development is 
a pontoon molded from veneer and 
plywood. It weighs far less than sheet 
metal, so that fewer men can handle 
the units and truck-carrying capacity 
is multiplied several-fold. These pon- 
toons are clamped together to support 
the runways of temporary pontoon 
bridges. The pontoons nest on the 
truck bed and require a height of less 
than one foot per unit. Ramps, or 
walkways, for use in pontoon bridges 
are also being made of plywood. Life 
rafts and towboats are other applica- 
tions of the material. 

Periodic rumors are heard that the 
supply of black-walnut lumber for 
gun-stocks is inadequate; in any event, 
the elapsed time from the green tree 
to the seasoned blank is unreasonably 
long. Plywood has been tested and 
found adequate, and is much more 
quickly available. Several species of 
veneer, pressed to the desired density, 
can be used. 

When made of solid lumber, army 
lockers for soldiers’ personal possessions 
are heavy and likely to develop un- 
sightly and untidy cracks. With metal 
lockers, moreover, rust, corrosion, and 


denting become _ serious’ problems. 
Waterproof resin-bonded plywood 
hence has been used extensively in 
recent contracts. 

Other uses of plywood, common to 
both civilian and military life, include 
concrete forms, prefabricated houses 
for defense workers and for military 
cantonments, furniture for living quar- 
ters and for offices, truck bodies, pro- 
files for shipbuilding, patterns for 
foundry work, industrial buildings and 
equipment, partitions, and many other 
products. 

Those who have studied the many 
problems involved in the intelligent 
use of plywood are becoming more 
keenly aware of the fact that it can- 
not be adequately evaluated and _ util- 
ized according to the experience and 
knowledge gained from the use of 
metals. Wood and plywood have quali- 
ties and advantages that frequently 
are quite different from those of other 
materials. Certain tasks can be per- 
formed better by metal products, 
others by units made of veneer and 
plywood. In no sense is one a substi- 
tute for the other. The skilful com- 
bination of both materials will result 
in an effectiveness, a suitability, and 
an economy that cannot be secured 
by either alone. 


Duplicating Without Dies 


Short-Run Production Requirements in Metal 


Shapes Met by Ingenious Hand-Operated Tools 


A. P. PECK 


A MID-WESTERN manufacturer had 
closed a contract for 400 
medium tanks for the British govern- 
ment. Hence the plant would require 
400 each of various types of eyes 
formed on arms and links for operating 
engine and turret controls. Also needed 
would be 400 each of specially shaped 
angle brackets for panel and dashboard 
mountings and a variety of other metal 
forms, each in multiples of 400. 
Under ordinary circumstances these 
production requirements would be 
filled by means of a series of special 
forming dies, with consequent loss of 
time while the dies were being designed 
and made. Then, when the job was 
finished, most of the dies would prob- 
ably be worthless for other purposes, 
after having been used for only 400 
operations. Not only would the time 
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element militate against the use of 
dies, but the cost would be out of pro- 
portion to the results. 

Such production problems, not un- 
usual under present-day circumstances, 
can often be solved by the use of a 





Hand operated “production line" 
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Close-ups of the unit tools shown 
in the illustration on the opposite 
page. Top to bottom: The shear, 
the brake, and the bending de- 
vice. To the left in the bottom 
picture are shown the two parts 
which are used for converting 
the unit for forming either right 
or left-hand radii with the side 
members turned out instead of in 


series of hand-operated duplicating 
tools which turn out precision work for 
short metal runs and for experimental 
development projects. These _ tools, 
known by the name of Di-Acro, include 
a bench shear, a brake to produce non- 
stock-size channel and angle forms, 
and a bending unit which can produce 
a wide variety of curved and angle 
forms from any ductile metal, the 
range of contour bending being limited 
only by the expansion and contraction 
limits of the material being formed. 
One of our photographs shows a 
shop “production line” using these 
hand tools. In the background one 
operator is shearing stock material to 
correct size. The worker in the center 
is using the brake to create the re- 
quired angle in the sheared material, 
while the third operator is bending 
the angle members in right- and left- 
hand radii as called for by specifica- 
tions. On the bench in the foreground 
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are a variety of the shapes that can 
be produced by the bender through 
simple adjustments of the mechanism— 
adjustments that can be made by any 
ordinary apprentice-machinist and do 
not require the skill of a tool or die 
maker. 

Since these tools are designed to 
produce duplicate shapes with the same 
accuracy as can be obtained with 
blanking or forming dies, it is obvious 
that the tools themselves must be of 
precise construction and provided with 
accurate stops that will make possible 
working within the ordinary tolerances 
of die accuracy. 

The shear in the “production line” 
illustrated is designed to meet the re- 
quirements for a machine that will fit 
into industrial operations between the 
heavy floor-type foot-operated shear 
and the small thumb-and-finger “tin- 
smith” shear. By means of adjustable 
stops it can be set for die duplicating 
work, for trimming metal stampings, 
and for working stock size materials. 
The operator of the shear has close 
observation of his work at all times; 
the hand-operated lever provides a 
sensitive cutting control, yet the stabil- 
ity of’ the device makes possible accu- 
rate light shearing. 

The brake device fits into the in- 


TELEPHONE SAVINGS 


Reclamation And 


Substitution For Conservation 


A sAvInG of more than 5,000,000 
pounds of metals vital to defense needs 
including enough aluminum to build 
more than 275 fighter planes, or half as 
many bombers, was effected during 
1941 by the Bell Telephone System 
through a materials substitution pro- 
gram. 

In addition to such savings are the 
reclamation activities which the Bell 
System has been carrying on since 1931. 
At Tottenville, on Staten Island, New 
York, its reclamation unit, the Nassau 
Smelting and Refining Company, last 
year supplied the System with more 
than 42,000,000 pounds of metal, ob- 
tained chiefly from non-ferrous metals 
in outworn equipment, structures, and 
supplies junked by telephone compa- 
nies. The amount thus junked in the 
course of a year totals upwards of 
100,000,000 pounds, three-fourths of 
which is in metals. 

How to make the most effective use 
of materials, particularly of new mate- 
rials as they become available, has been 
under study by the Bell System since 
1925. Immediately after the outbreak 
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dustrial picture in the same manner 
as the shear—between the floor-type 
brake and the hand-operated vise and 
pinchers. Angle and channel forms can 
be produced in sizes from % inch up- 
ward and other types of folds can be 
accomplished to 110 degrees of radii. 

The bending unit is a basic type of 
machine which will duplicate many 
varieties of metal pieces throughout a 
wide range of contour bending. The 
unit will receive without alteration to 
its design simple conversions for form- 
ing angle, channel, rod, round or square 
tube, round, square, half-round or flat 
wire and strip stock (flat or on edge) . 

As noted before, these units are 
designed for co-operative application 
to short metal runs, producing by 
hand an accurately duplicated run of 
pieces long before conventional blank- 
ing or forming dies could be completed 
for regular operation. Thus they can 
be applied either to a complete job, as 
in the case of the 400 tanks mentioned, 
or can be used as stop-gaps to fill in 
between the completion of a design 
and the completion of forming dies, 
where the ultimate aim is high-speed 
mass production. In such a case these 
hand-operated units will permit actual 
production to start much earlier than 
would otherwise be the case. 


of the present war in 1939, a survey was 
made of critical materials used in mak- 
ing telephones and telephone equip- 
ment, and the determination of suitable 
substitutes was undertaken. With this 
advance preparation, the System is now 
able to make various substitutions in 
ways that interfere as little as possible 
with the continuation of first-class 
service. ’ 

The substitution program is made 
possible by long range planning, re- 
search by the Bell Telephone Labora- 
tories, and readjustments in manufac- 
turing by the Western Electric Com- 
pany, manufacturing arm of the Bell 
System. These efforts diverted for 
defense use in 1941 nearly 1,700,000 
pounds of aluminum, about a third of a 
million pounds of nickel, more than 
3,000,000 pounds of zine, and 8300 
pounds of magnesium. 

An example of substitution is the use 
of steel instead of aluminum in making 
the “finger wheels” in dial telephones. 
In this item alone the Western Electric 
Company is now saving about 65 tons 
of aluminum annually. The use of zinc 
is being materially reduced by coating 
much of the hardware used on tele- 
phone pole lines with lead instead of 
putting these products through a gal- 
vanizing process. ee 

With the need to conserve rubber, 
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Western Electric planned to be using 20 
percent less of this material by the end 
of 1941, chiefly by using more reclaimed 
rubber and careful use of materials hav- 
ing similar properties. For some ma- 
terials research engineers have not yet 
found working substitutes. For in- 
stance, there is no known substitute for 
the zine electrode in a dry cell. Other 
materials in telephone manufacture 
which are rapidly approaching the criti- 
cal state are phenol plastic, phenol fiber, 
and silk. 

The telephone companies throughout 
the country have an important part in 
the effort to conserve materials. Their 
engineers point out that protection 
against raw material shortages is in nor- 
mal times merely a matter of good “in- 
dustrial housekeeping.” But now such 
protection is vital to defense itself. 


STEEL—Over half a million tons of 

steel were bought in 1940 by 
American housewives through their 
purchases of refrigerators, kitchen 
ranges, and washing machines, the 
American Iron and Steel Institute has 
estimated. 


ALUMINUM CLAY 


New Process Opens Vast 
Sources of Light Metal 


A NEWLY discovered process for the 
economical manufacture of aluminum 
from clay instead of bauxite was an- 
nounced recently by Professor Arthur 
W. Hixson of the chemical engineering 
department of Columbia University. It 
is believed that the process may hold 
the key to United States independence 
of foreign sources of bauxite. 

Developed at Columbia under the 
direction of Professor Hixson, assisted 
by Ralph Miller and Ivan J. Klein, the 
process consists of digesting selected 
high-silica clay with hydrochloric acid 
and decomposing the resultant product 
to obtain hydrochloric acid and alumi- 
num oxide, or alumina. The aluminum 
metal is then produced electrolytically 
in the conventional manner. 

Quoting Dr. Hixson: “All present day 
processes for the production of alumi- 
num utilize only high-grade ores, which 
consist of the mineral bauxite. The gov- 
ernment’s defense requirements for alu- 
minum will soon exhaust the available 
supplies of bauxite in this country, with 
the result that the United States will 
soon depend entirely on imports for this 
important material. 

“The economic feasibility of the new 
results primarily 


process from two 


things: First, the process utilizes a new 
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technique never before employed in the 
metallurgical field. Secondly, it makes 
use of recently developed materials of 
construction and chemicals which are 
abundantly available because they are 
by-products of processes operated on 
very large scales.” 


BROKEN STUDS 


Removed by Unique 
Use of Welding 


A KNOTTY problem often encountered 
by mechanies and machinists is the 
broken stud bolt, a problem that has 
been solved by an unusual application 





eS i es 
Extraction rate: about 20 per hour 


of welding. After a year’s test by weld- 
ers William F. Kramer and Alex F. 
Morton, the method was found 20 times 
as fast as the previous procedure in- 
volving drilling. 

The new technique involves the use 
of are welding. When a series of stud 
bolts are sheared off in a casting, the 
welders place nuts in position above the 
broken studs and center them. In 
each case the inside diameter of the 
nut is slightly larger than the outside 
diameter of the broken stud. 

By means of the electric arc, the 
studs then are built up to the nuts by 
several layers of weld metal. Then the 
nuts are welded to the studs. 

Where a number of studs have been 
broken, Morton and Kramer advise 
welding them all before removing any. 
This permits the heat from the are to 
accumulate in the casting, expanding it 
and in most cases making removal of 
the studs as easy as the removal of an 
ordinary nut from a bolt by a wrench. 


RUBBER SAVING 


By Common-Sense Practice 


in Industrial Plants 


By following a few simple rules dur- 
ing the war-time emergency, every in- 
dustrial plant in America can extend 
the life of its equipment made of rub- 
ber, thereby adding to the nation’s 
supply of this vital product, according 
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to a statement issued by W. H. Cobb, 
of the United States Rubber Company. 
Every time a plant saves 134 ounces of 
rubber, for example, another gas mask 
is made possible. 

“Certain general rules can be applied 
to all goods made of rubber,” according 
to Mr. Cobb. “Among the greatest ene- 
mies of natural rubber are oil, grease, 
and gasoline. These are all very de- 
structive, and rubber products should 
be kept away from them as completely 
as possible. The life of a conveyor belt, 
for example, is often cut short by de- 
structive operations such as unneces- 
sary abrasion, misalignment, uncush- 
ioned impact, as well as being subjected 
to leaking oil conditions. 

“Also, rubber goods should be stored 
in a cool, dry atmosphere and kept 
from sunlight and high temperatures. 

“Never place rubber in enclosed gen- 
erator rooms or near electric motors. 
If the air around these contains even 
a minute quantity of ozone; which is 
created by these machines, it will have 
an extremely oxidizing effect on hose, 
belting, packing, and other mechanical 
rubber products, aging them to an 
abnormal degree.” 


DISPLAY 


Of Samples Enhanced 
by Clear Plastic 


To GIVE greater interest and identity 
to otherwise uninteresting and easily 
lost samples, a technique of molding a 
block of transparent Crystalite around 
the samples has been developed by the 
Adolph Beuhler Company. The plastic, 
which is stated to be 4 percent more 
transparent than plate glass, protects 
the products from corrosion or scratch- 
ing and permits permanent labelling. 
The plastic is also less than half as 
heavy as glass and practically unbreak- 
able, which enables it to withstand 
rough usage on desks and in desk 
drawers. Only products which will 


withstand molding pressures and tem- 
peratures can be thus imbedded. 
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WAR, WORDS, PAPER 


L rEcorpDs of the paper industry were taken as the only 
criterion, it would appear that this war, as was almost every 
war of history, is being fought with paper rather than with 
hardware. During times of duress, the paper mills hum 24 
hours a day, seven days a week, turning out the material on 
which words are written, with which goods are wrapped. And 
their associated plants, the pulp mills, work just as steadily 
to produce a raw material—sulfite pulp—which can be made 
into paper, or which may become an important ingredient 
of the explosives that keep wars going. 

But we are more concerned at the moment with the prod- 
uct on which words are printed. For several months, now, 
there have been uncounted rumors about the condition of 
the paper industry in general, ranging all the way from com- 
plete famine to an equally disastrous surplus. So let’s look 
into the mechanism of the industry and analyze its present 
status as it casts 1 shadow of future operations. 

Perhaps the best starting point of OPM. From this now 
dead unit came the estimated demand for paper, during 1942, 
of 26 million tons of all grades. Present estimates of the 
paper industry’s ability to produce shows a figure of about 
21 million tons. Is this bad? Not too much so, particularly 
from the standpoint of the paper manufacturers. Past per- 
formances indicate that, when pushed by necessity, they are 
able to pull figurative rabbits out of the hat—rabbits that 
will, with the co-operation of paper consumers, tide things 
over until more normal times arrive. 

There is little need to go deeply into the reasons why 
wartime brings greater demand for paper and paper products. 
Pulp, mentioned above, is one of them; increased paper work 
in government circles, is another; demands on the part of 
the public for news is still a third. But, again, considera- 
tion of this phase of the situation is of little moment here: 
What is of more immediate interest is why the paper indus- 
try is being pushed and what they are doing to meet the de- 
mands of wartime. 

To gain a more comprehensive picture of the industry, it 
is needful to survey some of the background. Basis of pa- 
per is wood-pulp, except in that relatively small part of 
the production that uses all or part rag content. Until 
early 1940, a relatively large part of the pulp used in this 
country was imported from abroad. Canadian and United 
States forests furnished the rest. When foreign sources were 
cut off, there was a fair inventory of pulp available in this 
country, sufficient to keep up paper production until other 
pulp sources in the United States and Canada could swing 
into production. 

An over-simplified view of the paper industry shows two 
main factors: Pulp mills, where the basic wood is converted 
into a form ready for processing, and the paper mills, where 
the base pulp is made into various grades of paper. Some 
companies maintain both mills, integrating the two processes 
into one “production lime” unit. In other cases the pulp 
is produced by one company and sold to the paper maker. In 
any event, whether the paper producer controls an integrated 
unit or is dependent upon an outside pulp supply, the effect 
of war on his business is very nearly the same. 

Technological developments during the score of years since 
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1921 have placed the paper industry in a somewhat better 
position to meet increased demands than was the case in 
prior years. Forests of the southern pine regions and of parts 
of the Pacific Coast, formerly considered worthless for paper 
making, have become available as sources of pulp. This has 
been made possible by refinements in processing the raw ma- 
terial so that the resulting pulp will have the requisite char- 
acteristics of color and felting that are necessary to produce 
paper of standard shades and strengths. With these sources 
of pulp, and with the increasing attention which is being 
given to controlled cutting of pulpwood and reforestation 
of cut-over areas, the paper industry as a whole is in a posi- 
tion to meet a large part of the increased demand for its 
products. And, along with many other industries, producers 
of paper are gaining valuable lessons through the present 
emergency. Because of the better business generated by war- 
time demands, and the consequent increased profits, and 
because of the technical progress just mentioned, the paper 
industry as a whole should be in a position to meet most of 
the requirements thrust upon it during the days of stress yet 
to come, and to emerge into post-war days with a minimum 
of dislocation of either pulp production or the manufacture 
of the fixished product. 

(A brief comment on the present paper situation, and 
upon the co-operation which will be necessary between pa- 
per manufacturers and consumers, in order that temporary 
shortages of paper may be dealt with as they arise, will be 
found on the editorial page, “Our Point of View.” 


AFTER THE WAR 


Wirn all the attention that is being given to war-time pro- 
duction of military and naval needs, it would be short- 
sighted indeed if industry in general were not giving at least 
some thought to the course that will be pursued after war 
clouds pass away and our whole economy must be readjusted 
to peace-time operations. And regardless of the insistent 
and necessary cry for all-out production of material of war, 
conclusion-jumping must not lead to the inference that this 
thinking-for-the-future is, in one iota, affecting the speed and 
efficiency with which that all-out production demand is being 
met. Rather, the two courses, divergent as their ends may 
be, are supplementing each other, the vision of brighter days 
to come serving to implement the urge for speed in produc- 
ing the needs of the moment. 

Actually, the two problems involved are identical in al- 
most every respect, and research is the keystone upon which 
each depends. We must have new, faster, better methods of 
producing, let us say, tanks. Research in metallurgy and 
welding shows the way to fabricate these monsters of war 
without the use of rivets. Result: A better tank, produced 
more rapidly, and safer for the crew that operates it be- 
cause there no longer are rivets in the structure that can be- 
come lethal missiles when struck on the exterior by projec- 
tiles. It is not conceivable that this development is being 
thought of only in terms of tanks: Other structures, for 
civilian purposes, will feel the impact of this work in post- 
war days, if not before. 

In every industry a similar process is evolving, sometimes 
subconsciously, sometimes consciously. Regardless of the 
mental workings involved, American industry always has had 
a pretty good memory. When it finds a new way of doing 
something, it is not long before that way is being adapted, 
in one form or another, to a variety of uses. Lessons once 
learned, no matter what the impetus for learning, are rap- 
idly assimilated to the benefit of many. 
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PSYCHIC RESEARCH 


Our Search for the Supernatural 


Medium Fails to Appear for Clock-Stopping Test; 


Dunninger Shows How it Could Have Been Done 


A. D. RATHBONE, IV 


Secretary, Scientific American 
Committee for the Investigation 
of Psychic Phenomena 


AY STATED in these columns last 
month, it appears at the moment 
that most exponents of alleged psychic 
powers do not desire to try to establish 
basic, truthful, scientific data concern- 
ing their so-called phenomena. The be- 
lief that this attitude exists is borne 
out, we regret to say, by the consistent 
refusal of Signor Raduano to re-appear 
before our Committee for further study 
and test demonstrations of his clock- 
stopping and table-tilting exploits, per- 
formed on the evening of July 21st, 
1941, in the presence of our investigat- 
ing body, guests, and representatives of 
the press. (September 1941). 

As we have repeatedly stated, “dem- 
onstrators of psychic phenomena will be 
permitted to name and to work under 
their own conditions during the first 
seance or demonstration.” This agree- 
ment was followed to the letter in the 
case of Signor Raduano, who was given 
absolute freedom to perform whatever 
feats he deemed pertinent, and he was 
In no way put to any form of test. 
However, it is also part of the agree- 
ment between our Committee and per- 
sons who appear to demonstrate al- 
leged psychic powers that the Commit- 
tee “reserves all rights to request repe- 
tition or duplication of the demonstra- 
tion or seance under its own conditions, 
at such time and such place as it may 
designate, and will undertake to the 
best of its ability to see that its condi- 
tions do not hinder or inconvenience 
the medium or demonstrator. Failure 
of the demonstrator to comply with 
the Committee’s request to reproduce 
or to attempt to reproduce phenomena 
under the Committee’s conditions will 
nullify any claim the demonstrator may 
file for the award.” (April 1941—Regu- 
lation Number 4). 

Originally, Signor Raduano agreed to 
re-appear before the Committee. After 
his initial and only 
Dunninger 


demonstration, 
Chairman discussed  ar- 
rangements with the signor and sug- 
gested a choice of two forms of simple 
tests, to both of which Raduano agreed. 
Notwithstanding his acceptance of both 


132 


sets of conditions, however, he has con- 
sistently delayed his re-appearance, of- 
fering various excuses and, more re- 
cently, telegrams and special delivery 
letters have failed to elicit any response 
whatever. 

As stated, the suggested test condi- 
tions were elementary. Dunninger pro- 
posed: (1) that the identical clock be 
suspended in a glass case, in full view 
of witnesses, but completely enclosed so 
that no mechanical contrivances could 
possibly be utilized; {2) that the meet- 
ing room be divided by a mesh cloth, 
through which witnesses could discern 
the clock suspended from the ceiling in 
the other half of the room. In both 
plans it was proposed that no one 
should touch the clock once it had been 
placed in position for the test, and to 
these proposals Signor Raduano acqui- 
esced—yet more than six months have 
elapsed and the agreement has not been 
carried out. 


AS the Committee could not render an 

official report in the absence of test 
conditions, we have, in deference to the 
interest shown in our investigation by 
our readers, requested Chairman Dun- 
ninger to draw upon his broad experi- 


O 








ence as an investigator of the psychic 
for a possible and plausible explanation 
of how this particular clock could be 
stopped solely by mechanical means, 
under the conditions prevailing at the 
Raduano demonstration. In presenting 
this explanation, however, it must be 
remembered that neither Dunninger 
nor the Committee claims this method 
was employed by Signor Raduano on 
the night of July 21st, 1941. Despite 
this understanding, and unless and un- 
til the signor submits to one of the two 
proposed tests—according to his agree- 
ment—Dunninger’s explanatory dem- 
onstration will be accepted as conclu- 
sive and final in this case. 

As shown in one of our illustrations, 
three persons were closer to the clock 
during the experiments last July than 
anyone else in the room. Signor Radu- 
ano’s assistant sat at the left of the 
clock with his chair not more than a 
foot or two from the black curtain 
which had been hung prior to the dem- 
onstration at the instigation of the 
signor. Dunninger sat a little to the 
left of the timepiece and fully six feet 
from the curtain. Raduano stood at 
the right, somewhat closer than Dun- 
inger, but not near enough to touch the 
clock. The positions of these men are 
important in expounding this particu- 
lar theory of modus operandi—particu- 
larly that of the assistant, when it is 
known that the hinges of the clock are 
on the right-hand side, and that the 
door, therefore, opens on the side to- 
ward the assistant. 

Another pre-eminent factor is that 
although the clock in its entirety—and 
also the pendulum weight separately— 
were each carefully examined by mem- 
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At Raduano demonstration. The signor's assistant at extreme left, close to 
the curtain. Dunninger is seated in the center, Raduano stands at the right 
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bers of the Committee, the clock was 
taken from the wall and replaced there- 
on by Raduano’s assistant. The pendu- 
lum weight, likewise, was both removed 
and replaced by this assistant, who was 
the last person to touch either the time- 
piece or the pendulum prior to bota of 
the demonstration attempts. 

It therefore would have been entirely 
possible, pointed out Dunninger in the 
course of his own demonstration, for 
the assistant to have quickly and secret- 
ly affixed one end of a black thread to 
the pendulum weight as he replaced it 
on its hook. A bit of beeswax, kept 
plastic by the warmth of the hand, or 
a tiny piece of ordinary chewing gum, 
would serve as an adhesive between 
thread and pendulum. To retain the 
other end of the thread, allowing slack 
for the motion of the pendulum, and to 
leave the clock door open but a fraction 
of an inch, would be the next move in 
a routine of this sort. Inasmuch as the 
door opened on the side where the as- 
sistant sat, and inasmuch as the open- 
ing would be extremely minute and not 





Clock, with door slightly open 


visible to persons sitting directly in 
front in the audience, it would be a sim- 
ple matter for him to manipulate the 
thread, wholly camouflaged by the 
black curtain background, in order to 
stop the clock. 

It will be recalled that Raduano’s 
first attempt was a failure, which may 
be accounted for by Dunninger’s theory 
that the adhesive failed to stick, or that 
perhaps it inadvertently fell from the 
fingers of the assistant, who could hard- 
ly have reached down to pick it up 
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without calling unwanted attention to 
his strategic position. Anticipating a 
possible objection to this theory, that 
if the clock was stopped by this means, 
the pull on the thread might unfix the 
bit of adhesive, which would be seen 
or heard as it fell from the pendulum 
weight, let it be remembered that (1) 
the adhesive could not fall owt of the 
clock as the door was closed too tightly, 
although not completely shut, and, (2) 
the amount of adhesive necessary 
would be so minute that a drop of an 
inch or so from the pendulum weight to 
the bottom of the clock case would 
scarcely cause an audible sound to peo- 
ple seated a dozen feet away. 


roM his position at the left of the 
- clock and close to the black curtain, it 
probably was next to impossible for the 
assistant to tell exactly where the hands 
of the clock were. If he were commis- 
sioned by Raduano to exert a pull on 
the thread at exactly 44 minutes to 
nine (the time chosen by newspaper 
men present at the demonstration for 
the first trial) , his visual perspective of 
the clock hands would be greatly to his 
disadvantage. How, then, would it be 
possible for him to know precisely when 
to exert pressure? We quote from our 
report of the demonstration (Septem- 
ber 1941): “. . . the signor turned his 
back to the audience, stretched out his 
left hand, fingers open, toward the ob- 
stinate, still moving clock.” This ac- 
tion took place in the first attempt just 
as the hands pointed to 42 minutes to 
nine, and it was the first time Raduano, 
had either turned his back to the audi- 
ence or extended his arms, both of 
which had been tensely folded across 
his chest up to that moment. 

In the second attempt, the signor 
stood in the same arm-folded attitude 
until—“At exactly 23 minutes past nine 
(the time chosen was 9:24) Signor 
Raduano’s right hand shot forward in 
a determined gesture toward the face 
of the clock. . . . His fore-finger pointed; 
then the second finger joined the first.” 
Within 30 seconds after this gesture 
the pendulum wavered, slowed down, 
and finally stopped. Therefore, states 
Dunninger, might not the arm gesture 
serve as the signal to the assistant that 
it is time to pull on the thread? 

In his own explanatory demonstra- 
tion Dunninger used a bit of chewing 
gum as adhesive. He displayed the 
pendulum weight to witnesses, and as 
he replaced it in the clock, which was 
hung on the wall, he affixed one end of 
a special type of thread, known as “ma- 
gician’s thread,” and used by prestidigi- 
tators in producing their illusions, to 
the weight with the speck of gum. He 
then started the clock, closed the door 
save for an almost imperceptible crack 
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Dunninger displays the pendulum 
weight and the magician's thread 


—yvisible only from the side—and hand- 
ed the other end of the thread to this 
correspondent who had been seated in 
relatively the same position as Radu- 
ano’s assistant. The thread, even at 
close quarters against the wainscotted 
wall and without benefit of the black 
curtain, was extremely difficult to see, 
let alone to follow its course to the 
slightly open door of the clock. Wrap- 
ping the thread around his left little 
finger, this correspondent laid his left 
hand on his knee, the same relative po- 
sition as the assistant’s left hand, as 
shown in our illustration. At a signal 
from Dunninger, the hand was moved 
slowly and casually toward the hip, 
tightening the thread. There was a brief 
feeling of tension to an almost imper- 
ceptible degree; the pendulum slowed 
down, and the clock stopped. 

In conclusion of this month’s story, 
we wish to stress heartily the following 
statements: The explanation herewith 
presented is not an official report of our 
Committee, but rather an explanation 
requested from our Chairman, Dun- 
ninger, of simple mechanical means by 
which a clock of this type, set up under 
the conditions described, might be 
stopped. Neither Chairman Dunninger 
nor the Committee claims that Radu- 
ano used this method, although as- 
suredly it is a feasible one, but until 
such time as the signor is willing to ap- 
pear again before the Committee, and 
in the face of his failure to do so under 
the above described test conditions— 
which would certainly preclude use of a 
thread—we are obliged to accept this 
theory. However, should Signor Radu- 
ano desire to re-appear before the Com- 
mittee, he will be most welcome. 

(The subject of table-tilting as dem- 
onstrated by Signor Raduano and as 
practiced by others, will be dealt. with 
in-a future issue.—Editor) . 
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ASTRONOMY 


How the Astronomer Determines the Size 


and Shape of a Double Star's Orbit 
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Head of the Department of Astronomy and Director of the Observa- 
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ROM the first days of the telescope, 

astronomers must have noticed 
that many stars were double. Pairs, 
some equal and others unequal in 
brightness, too close to be separated 
by the naked eye, were clearly resolved 
by telescopic aid. Rather strangely, 
no serious attention appears to have 
been paid to these objects for a cen- 
tury and a half. Finally, about 1780, 
Herschel began to make measures of 
double stars—recording the apparent 
distance and direction of the fainter 
component from the brighter. His ob- 
servations were made with the hope 
of determining the distances of the 
stars—then wholly unknown. When a 
bright star showed a faint companion 
near it, it was assumed that the faint 
one was much farther away and ap- 
peared close to the other only by the 
accident of its position behind it. If 
this were the case, the motion of the 
Earth around the Sun would cause the 
nearer star to appear to shift back and 
forth every year, compared to the 
farther one, just as the frames of a 
window seem to shift across the land- 
scape beyond as one moves one’s head 
from side to side. 

His measures failed to show any per- 
ceptible shift of this sort (parallax) ; 
but, as years went on, they revealed 
something far more interesting. In a 
number of cases the companion star 
moved steadily around its brighter 
primary in a curved path. It was not 
far behind the primary, but was a 
satellite belonging to it, moving about 
it in an orbit under the influence of 
its attraction. The domain of gravita- 
tion extended not to the solar system 
alone, but to the stars. Herschel had 
made a greater discovery than he had 
hoped for. He compared himself to 
“Saul, who went out to seek his fath- 
er’s asses and found a kingdom.” 

Systematic and intensive study of 
double stars began with Wilhelm 
Struve in 1830, and has led to the 
discovery of more than 20,000 pairs. 
Knowing the number of stars of a 
given magnitude in the whole sky, 
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found by actual counting, it is easy 
to calculate in how many cases two 
stars of, say, the 6th and 8th magni- 
tudes should be within, say, 10” of one 
another, provided they were sprinkled 
quite at random over the heavens. It 


is thus found that only a small fraction- 


of the observed number of double stars 
can be “optical” pairs, due to chance, 
with one star really far behind the 
other. The great majority must be 
“physical” pairs, not much farther 
apart in space than they look. In a 
great many cases the physical connec- 
tion is proved by the fact that the two 
stars are moving together across the 
sky with a common proper motion; 
and there are more than 2500 pairs 
for which slow orbital motion has been 
detected. The number for which even 
tolerably good orbits have been cal- 
culated was 166, two years ago (at the 
time of an extended study by the 
writer), and is probably about 170 
today. 


WW should this difference be so 

great? The obvious answer is that 
most double stars move so slowly that 
they have not had time to go around 
their orbits, or to complete any con- 
siderable fraction of a revolution, in 
the short interval of 112 years for 
which there are reliable observations. 
Unless our observations cover a con- 
siderable fraction of the whole circum- 
ference of the orbit, we can get no 
reliable results. This may seem strange, 


when, in the case of a planet, such as. 


Pluto, a good determination of the 
orbit can be made from observations 
extending over only a few percent of 
the period. 

The main reason for the difference is 
that the observations of a planet are 
of an enormously higher percentage of 
accuracy. It is easy to observe the 
position of an asteroid in the heavens 
to a second of arc, that is, to less than 
a millionth part of the circumference 
of the celestial sphere. By the time 
it has advanced one tenth of the way 
around its orbit, the observations de- 
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termine the angle through which it 
has moved to better than one part in 
100,000. With data of this precision, 
refined analytical methods may be em- 
ployed, which, despite the complica- 
tions arising from the fact that we 
observe the planet from the moving 
Earth, lead us to our goal. But the 
percentage of precision of the observa- 
tions of a double star is low. Most of 
the rapidly moving pairs can be separ- 
ated only with powerful telescopes, 
and never appear as much as 1” apart. 
An accuracy of about 5 percent in the 
measures of distance, and a correspond- 
ing uncertainty in the “angle of posi- 
tion,” is all that can be expected from 
even good observations. 

Now the real orbit is an ellipse, 
with the bright star at one focus. It 
is not at all likely to be seen squarely, 
“in plan”; its plane is almost always 
tilted at an angle to our line of sight, 
so that we observe a foreshortened 
orbit—still elliptical in form, but with 
the star not at the focus. Occasionally 
we see the orbit edgewise, and the 
smaller star appears to oscillate from 
one side to the other of its primary 
along a straight line. 


1p FIND the size and shape of the 
real orbit from the foreshortened 
projection of it which we observe, is 
a purely mathematical problem, which 
has been solved in more than a dozen 
different ways—all correct, but some 
quicker and more convenient for the 
calculator than others. To work this 
through takes but a few hours. 

But to draw the apparent ellipse 
from which the calculations start is 
much more difficult. If we had observa- 
tions covering a whole period, and fix- 
ing points all round the orbit, even 
with low accuracy, it would be easy 
enough to draw an ellipse to represent 
them; but astronomers, being human, 
are impatient, and do not like to wait 
for decades, or perhaps centuries, until 
this has happened. They naturally 
want to determine the orbit from as 
small an are of the whole ellipse as 
possible and here the errors of ob- 
servation become troublesome. 

For motion along a straight line, 
things would not be so bad. Given a 
number of observations—represented 
by the dots in A, Figure 1—not only 
the position of the mid-point of the 
line, but its direction are determined 
with fair accuracy. But if, as in B, we 
have to represent these points by a cir- 
cle which passes as close to them as 
possible, our results are far less accu- 
rate. The mid-point of the observed are, 
and the direction of the tangent there, 
can be determined nearly as well as in 
the case of the line. But the radius of 
the circle, or, what is equivalent, its 
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curvature away from the tangent, is 
badly determined. The observed arc is 
but a small part of the whole circle, and 
an arc of a circle of considerably larger 
or smaller radius can be drawn so that 
within this small range, it deviates from 
the first circle by less than the errors of 
the observations. Even a straight line 
would give a fairly good-looking, though 
_ not a satisfactory, fit. 

For an ellipse the case is much worse, 
for its complete specification depends 
on five quantities (instead of three for 
the circle), and it is possible to draw 
great numbers of ellipses, very differ- 
ent in form and size, which all lie so 
close to the circular are that they could 
hardly be distinguished from it within 
the small observed region. This is 
illustrated in C (copied from one of the 
beautiful diagrams in Burnham’s “Gen- 
eral Catalogue of Double Stars”). The 
circular apparent orbit, which gives a 
period of 300 years, and the ellipse 
with a period of 130 years, represent 
the observations from 1830 to 1900 
equally well. Later observations show 
that the companion has been moving 
a little outside the smaller ellipse, and 
that the period is about 150 years. The 
law of areas holds true in the apparent 
orbit; hence the period corresponding 
to any ellipse can be found by com- 
paring its total area with the area 
swept out by the line joining the stars 
in a known time. 


Wm ordinarily good observations, 
such as are shown in C, it is rarely 
possible to fill in the remaining portion 
of the apparent ellipse with any assur- 
ance until the observations cover about 
half its circumference. With more accu- 
rate observations, a shorter arc should 
suffice. 

The most precise method of measur- 
ing the relative positions of the stars 
is by photography; but photographing 
double stars is peculiarly difficult. To 
begin with, the image of a star on 
even the best plates is very much larger 
than the optical diffraction image in 
the focal plane. This happens partly 
because the photographic action 
spreads on the plate, partly, because, 
even with the steadiest air, the star- 
images dance about a little. The visual 
observer can take advantage of the 
best moments when the images are 
sharp; on the plate, the good and bad 
moments combine to produce a 
smeared-out image. Close doubles 
therefore are the exclusive province of 
the visual observer. Somewhat wider 
ones show on photographs as elongated 
images, unsuited for measurement. 
Even when the two stars are just 
separated upon the plate, there is 
trouble. The photographic effects on 


the inner edge of the two images may ° 
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overlap, bringing them too close to- 
gether. On the other hand, the de- 
veloper may be partially exhausted in 
this region of the plate, and act more 
strongly on the outer edges of the 
images—which makes their apparent 
centers too far apart. 

Practical experience has shown that 
these effects spoil the accuracy of the 
photographs, unless the images are 
approximately % of a millimeter apart. 
With a focal length of 10 meters—a 
big telescope—this corresponds to 3”.5. 
Pairs as wide as this have usually been 








Figure 1: Working principles 


observed with small telescopes, as ob- 
servers who have larger ones naturally 
work on the close pairs which the small 
instruments cannot separate; but this 
is no longer the case. 


HE FIRST serious photographic meas- 

ures of double stars were made in 
1914 by Hertzsprung and showed at 
once that a previously unprecedented 
accuracy was within reach. Fifty or a 
hundred exposures can be taken on a 
single plate, so that the random errors 
are greatly reduced in the mean. Diffi- 
culties due to atmospheric dispersion— 
which raises the apparent altitude of 
blue stars more than red ones—can be 
eliminated, and the sharpness of the 
images improved, by photographing 
through a yellow screen, which trans- 
mits only a narrow range of the spec- 
trum. If the components are of un- 
equal brightness, the images of one 
will be under-exposed, or of the other 
over-exposed, with serious loss of accu- 
racy. This is avoided by placing in 
front of the objective a coarse grating, 
consisting of narrow metal bars, equally 
spaced. Observed through this each star 
image is flanked by fainter ones on 
each side (actually very short spectra) 
whose mid-point coincides exactly with 
that of the over-exposed central image. 
The difference of brightness between 
these and the central image depends 
on the ratio of the width of the bars 
to that of the spaces between them. 
With three or four suitably designed 
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gratings, it is always possible to pick 
one such that the brightness of the lat- 
eral images of the bright star is nearly 
equal to that of the companion. Accu- 
rate measures can then be made with 
only a little extra work. 

Hertzsprung’s work has been con- 
tinued, first in Holland and then in 
this country, by his pupil, Dr. K. 
Strand, who has specialized upon 
bright, slow moving, binary stars. For 
such pairs, the photographs give posi- 
tions whose errors are hardly more than 
a tenth of those of the old visual meas- 
ures. 

Observations of this sort, continued 
over a decade or two, fix the position 
of the corresponding portion of the 
orbit so accurately that there is far 
less latitude left in drawing the ellipse, 
even though the observations cover ° 
but a small part of it. 


D* Srranp has in this way deter- 
mined reliable orbits of a number of 
well-known, but slowly-moving pairs, 
for example Eta Cassiopeiae (period 
526 years) and Castor (period 380 
years). He has just reported success in 
what has previously been regarded as a 
hopeless case—61 Cygni. 

This is the first star whose distance 
was measured—by Bessel in 1838—and 
still ranks as one of our nearest neigh- 
bors. The relative motion of the pair 
has been carefully followed for the past 
110 years, but shows so slight a curva- 
ture that no one has been bold enough 
to extend the observed are into the 
whole ellipse. 

“Modern photographic observations 
from 1914 to 1941 have been supple- 
mented by measures on photographs 
taken by Rutherfurd in New York be- 
tween 1871 and 1874. 

Utilizing these, and a great mass of 
visual measures, Dr. Strand finds a 
period of 720 years, and a mean sepa- 
ration, after allowance for foreshort- 
ening, of 24”.64—the largest yet found 
for any double star orbit. The real sepa- 
ration corresponding to this is 84 
astronomical units, and the combined 
mass of the two stars 1.16 times the 
Sun’s—which is what might be ex- 
pected, as they are red dwarfs, much 
fainter than the Sun. 

The system is approaching the Sun 
at 63 kilometers per second, and after 
720 years its distance will have dimin- 
ished by one part in 75. Hence, when 
the astronomers of the future observe it 
in the same part of its orbit, the com- 
panion will not appear to follow exactly 
the same track, but one 0”.3 farther 
from the center. Followed through fur- 
ther centuries, it will appear to move 
in a slowly expanding spiral,- till, at 
long last, the star reaches the point on 
its track nearest the Sun. 
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Fidgety Atoms Purify Water 


Ozone Treatment of Community Supplies Has - 


Proved Efficient in Practical Applications 


Re-GeSKERRELE 


ZONE, today, has attained both 
industrial and technical signifi- 


cance, thanks to the joint labors of elec- 
trical and mechanical engineers. As a 
result of these collaborative efforts 
ozone, among other applications, is now 
making it possible to transform un- 
palatable water into a hygienically suit- 
able liquid that is completely acceptable 
to discriminating tastes—a matter of 
vital interest to a steadily increasing 
percentage of the nation’s population. 
As the sizes of communities grow and 
existing water supplies diminish rela- 
tively, the problem of pure water and 
plenty of it is becoming more pressing 
year by year. To offset deficiency, water 
must be sought from sources that may 
be polluted—and the responsible sani- 
tary engineers have to resort to treat- 
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ments, chemical and otherwise, to re- 
move the impurities. Because of the 
percentages of chemicals used, such 
water, when delivered to the house- 
holder, for example, may have a de- 
cidedly unpleasant taste. Here it is that 
ozone now comes into the picture. 
Perhaps what ozone can do can best 
be understood by describing how it has 
helped in two cases. Denver, Pennsy]- 
vania, a community of 2100 people, 
for many years relied upon spring water 
to meet its needs. Then, increased con- 
sumption necessitated the damming of 
a nearby creek and running that occa- 
sionally turbid water through a sand- 
filtering plant having a daily capacity 
of 300,000 gallons. During a drought 
in 1939 the lowered water of the creek 
developed disagreeable odors and tastes 
that persisted after the water had been 
filtered and sterilized by chlorination. 
The citizens of Denver complained 
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loudly: to provide corrective measures, 
ozonation equipment was installed. The 
plant has a rated capacity of five 
pounds of ozone daily; and, small as 
that may seem in comparison with 
300,000 gallons of water per diem, the 
effectiveness of the ozone was equal to 
the situation, and the water was found 
entirely satisfactory to Denver’s people. 

Whiting, Indiana, put the ozone 
treatment to a still more difficult test. 
Whiting is a city of 11,000 people 
that draws its water supply from Lake 
Michigan in an artificially created basin 
flanked by two steel bulkheads jutting 
out from the shore line and spaced 
several miles apart. Into that partially 
enclosed water area is discharged most 
of the waste of 150 industrial plants. 


OLLUTION is further increased by 

the sanitary sewage of 250,000 peo- 
ple living in the neighboring region, 
through which flows the Calumet River. 
Raw water for Whiting enters an intake 
about 1400 feet offshore, and, prior to 
1939, this lake water was filtered and 
treated chemically to make it safe for 
use. But when it reached the consumer, 
it had objectionable odors and an oily, 
tarry, and phenolic taste. Something 
had to be done, and the local authorities 
decided to try ozone. 

A pilot ozone plant was installed and 
for more than a year was run success- 
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Cutaway drawing of an ozonator — ozone generator for water purification 
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Left: Five ozonators and control panel. Right: Upper sections of two ozonizers 


fully under the varying seasonal condi- 
tions and consumption demands, which 
ranged daily from 2,000,000 to 4,000,- 
000 gallons of raw water, first passed 
through a filtration plant. Before the 
test was started, the established treat- 
ment of the water followed these 
stages: aeration; preammoniation, just 
before prechlorination; prechlorination; 
coagulation with alum; mixing in a 
baffle tank; sedimentation in two large 
tanks; rapid sand-filtration in six grav- 
ity filters, and then, when needed, final 
chlorination—this last chlorine treat- 
ment imparting to the water its par- 
ticular added measure of taste and odor. 
Because of the effectiveness of the 
ozone pilot plant, the city contracted 
for ozone-generating equipment con- 
sisting of five units, each having a rated 
capacity of 10 pounds of ozone a day, 
although actually able to produce 16.5 
pounds every 24 hours. 


REVIOUSLY, at Whiting, chlorine 

was applied at two stages in the 
purification process in order to combat 
the normally heavy initial pollutions of 
the raw water and to assure proper ster- 
ilization before turning the water into 
the city mains. The ozone plant was pri- 
marily added to eliminate bad tastes 
and odors but, in the end, some of the 
ozone was used as a sterilizer, and so 
brought about a very substantial re- 
duction in the use of chlorine, alum, 
and ammonia. The changes effected 
have been summed up: “The days of 
consumer complaints and the extensive 
use of bottled spring water were ended. 
For now, Whiting, despite the well-nigh 
impossible conditions governing its sup- 
ply, had an acceptable and safe drink- 
ing water.” 
_ Normal oxygen and ozone—which is 
born of oxygen—differ in their make- 
up. The oxygen of the free air is repre- 
sented by the symbol O,—the numeral 
indicating that the molecule of oxygen 
is a union of two atoms of oxygen— 
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while the symbol of ozone, O;, indicates 
that a molecule of ozone is made up of 
three atoms. This third atom in ozone 
is not strongly attached to the two 
other atoms, and, with suitable provo- 
cation, will break away from the com- 
bination and hungrily attack any near- 
by oxidizable substance. The main 
difference between oxygen and ozone 
in oxidization is that ozone is far and 
away the more active agency. Due to 
this vigorous oxidizing action, ozone is 
a powerful germicide, peculiarily val- 
uable in rendering tainted water fit for 
human consumption. This is not a new 
discovery: Europe has led us for the 
better part of half a century in this use 
of ozone, but its application to water 
purification on a large scale is decidedly 
recent in this country. 

Ordinarily, in purifying water by any 
of the commonly employed methods, 
oxidation is one of the stages of treat- 
ment; sterilization and precipitation of 
suspended organic matter are brought 
about by the use of chlorine to deal 
with bacteria, and the employment of 
alum to induce precipitation. Chlorine, 
because of the quantity necessarily 
used, leaves an after-taste that is ob- 
jectionable to the domestic user. How- 
ever, ozone is able to destroy disease- 
causing bacteria as well as to rid water 
of offensive odor and unpalatable taste. 
That fidgety third atom, which char- 
acterizes a molecule of ozone when it 
breaks away from its two associate 
atoms and becomes a “free agent,” 
does its good work rapidly in attacking 
oxidizable matter and then disappears 
without leaving any trace of itself be- 
hind. 

Ozone is today generated by the most 
improved process in an ozonator to 
which compressed air is delivered in a 
prescribed condition of cleanlmess and 
dryness. The air is passed through a 
silent blue corona discharge which is 
induced between electrodes on the oppo- 
site sides of a dielectric plate operating 
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at from 8000 to 16,000 volts. Just what 
happens to the air so exposed to the 
discharge is not fully understood, but 
that need not concern us at this time. 
An accompanying diagram reveals the 
essential features of an up-to-date ozon- 
ator: the air that issues from it carries 
about 0.5 percent ozone. Still under 
some of its initial pressure, the ozon- 
ized air is then piped to an ozonizer 
to meet the filtered water that is to be 
treated. 

The ozonizer, shown in one of the 
photographs, and not to be confused 
with the ozonator in the diagram, is 
an upright cylindrical tank into which 
water enters at the top, and in drop- 
ping meets the rising ozonized air which 
is discharged from nozzles near the 
bottom of the cylinder. Power-driven 
paddles, placed midway in the contrary 
courses of the water and the ozonized 
air, induce thorough mixing of the 
fluid and the gas, and the treated water 
is drawn off from the bottom of the 
tank. That water, according to given 
conditions, may undergo further treat- 
ment before being turned into the dis- 
tributing system of the local commun- 
ity, or it may be led directly into the 
mains. 


nN the present time, the city of Phil- 
- adelphia is operating a pilot test 
plant at its Lower Roxborough filter 
station to ascertain how far ozone 
may be depended upon to “sweeten” 
raw water drawn from the Schuylkill 
River which, because of industrial 
wastes, has an objectionable chloro- 
phenol taste when distributed to users. 
Actual performance figures cannot be 
disclosed at this time, but ozone will 
probably be found the means of bring- 
ing about the desired betterment, for 
the conditions at Philadelphia appear 
to be easier to master than those that 
prevailed at Whiting before ozone was 
tried and proved to be a satisfactory 
hygienic agent in that city. 
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Excavating for Meteorites 


One Large and Two Small Craters Made by Violent 


Impact are Under Geologic Exploration in Texas 


K XCAVATIONS at the site of three me- 
teorite craters, a large one and two 
small ones, nine miles southwest of 
Odessa, Texas, recently have attracted 
geologists and tourists to the sand-hill 
dotted prairies in the western part of 
the state. 

Discovery of two new craters adja- 
cent to the giant pit, which has been 
under exploration for two years by field 
crews from the University of Texas 
with the assistance of the Work Proj- 
ects Administration, has heightened in- 
terest in the study of the phenomenon. 

All three meteorites are believed to 
have crashed to the earth about 40,000 
years ago, their terrific speed resulting 
in a concussion far more than com- 
parable with that caused by the bombs 
of modern warfare. 

The main crater, second largest in the 
United States, has been studied and ex- 
plored since 1939. It is about 500 feet 
in diameter at the level of the earth’s 
surface and 50 feet deep. The meteorite 
itself, according to Dr. E. H. Sellards, 
director of the University of Texas’s 
Bureau of Economic Geology, who is in 
charge of the project, has been deter- 
mined to be about 164 feet below the 
bottom of the crater. 

One of the newly discovered craters 
is 70 feet in diameter and about 17 feet 
deep, and contains as many as “six to 
seven thousand meteorites with a total 
weight of about six tons,” Dr. Sellards 
estimates. He believes that the crater 
was caused by the smashing into the 
earth of a closely packed swarm of 
small meteorites, rather than by a single 
mass breaking into thousands of pieces 
as it struck. 

The other pit is similar in formation 
but smaller. The two new craters were 
discovered last Autumn, hence there 
has been no time to make an exhaustive 
study. 

Under the direction of Dr. Sellards 
and Glen Evans, assistant, 35 explora- 
tory drill holes have been put down in 
and near the main crater. Observations 
have also been made from additional 
trenches cut at the sides, and from core 
drilling. 

An elevator shaft is being sunk in the 
center of the crater. When it is com- 
pleted, visitors will have an opportunity 
actually to see the meteorite fragments. 
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Present plans are to maintain the site as 
an educational exhibit open to the pub- 
lic, when excavations are completed. 
From their observations of the main 
crater, Dr. Sellards and Mr. Evans have 
determined that rock from as deep as 
70 feet below the surface was thrown 
out by the impact of the meteorites. 
Also, that all rock strata in and imme- 
diately around the crater were moved 
from their original position, and that 
rock strata forming the crater walls 
were lifted, broken, folded, and faulted. 
“On the surface, the rock debris is 
chiefly blocks of limestone, often cov- 
ered and cemented together by caliche,” 
they state in their report on the prog- 
ress of the investigation. “Pits and 
trenches cut outward from the rim show 
that large blocks of shales are included 
with the limestones. Search among the 
rock debris enables one to recognize 
rocks coming from various parts of the 
geologic section of this locality down 
to a depth of about 70 feet. The largest 
of the limestone blocks are three or four 
feet across. Some of the shale masses 
are of equal size and larger. Many of 
the limestone boulders have disinte- 
grated, and the shale persists only when 
protected by overlying debris. At some 





places a secondary accumulation of ca- 
liche cements the ejected rock, indicat- 
ing considerable length of time since the 
crater was formed and the rock thrown 
out. The maximum thickness of the 
debris around the rim is now 10 or 12 
feet. It was doubtless thicker when the 
crater was first formed. 

“At the present time the crater is 
filled within five or six feet of the level 
of the surrounding plain. The latest fill 
consists of fine, red, incoherent silt with 
some fine sand. The stratum is lens- 
shaped, having a thickness of 25 to 30 
feet at the center and thinning out to 
the margins. Some of the sediments are 
of a degree of fineness such as to indi- 
cate that they probably settled from 
the atmosphere slowly, while the others 
are coarser and were probably wind- 
blown. This stratum of silt and wind- 
blown sand, with few pebbles and little 
or no caliche, readily separated through- 
out the entire crater from the older, 
more consolidated and more or less 
calichified underlying sediments. 


CON Ext underlying the silt is a stra- 
tum, lighter in color, which con- 
sists in part of silt with which is in- 
cluded pebbles and pieces of rock 
washed in from the rim of the crater. 
Caliche has formed in this stratum, 
resulting in partial cementation. In the 
central part of the crater this material 
is 45 to 50 feet thick. The definite line 
of separation between this and the over- 
lying stratum, together with the differ- 
ence in texture and origin, suggest that 
an appreciable time interval separates 
them. 
“Some of the rock thrown out by the 
meteor fell back into the crater. In the 





Sectioning excavation of the small crater near the main oné 
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central part of the crater this stratum 
of fragmental rock at the bottom of the 
crater is 10 or 15 feet thick and is 
readily distinguishable from finer mate- 
rials above and below.” 

Immediately below the fragmental 
rock, they say, is a stratum of rock flour. 
“In this zone the sand grains were com- 
pletely shattered by the meteor so that, 
when rubbed, they remain only as a 
coating on the hand,” the report states, 
“The rock flour is thickest near but 
somewhat northeast of the center of 
the crater. From its place of maximum 
thickness it thins in all directions, 
forming a lens lying within and not 
extending to the margins of the crater.” 

The conclusion reached by Sellards 
and Evans is that the rock flour is shat- 
tered limestone, and that the impact 
which shattered the sand grains may 
have originated from the vibration 
waves. 

The land elevation at the crater is 
near 3050 feet. The greatest depth at 
which rock flour was found by drilling 
is at an elevation of 2946.9 feet, or 
about 103 feet from the plain’s surface. 
The meteorite encountered in drilling 


WEED KILLER 


For Lawns, Does Not 


Injure Grass 


A CHEMICAL weed killer which does 
not permanently injure grass, yet is 
claimed to rid lawns of practically all 
common weeds, is applied in liquid form 
by spraying it over the surface of the 
lawn. Exhaustive field tests of this ma- 
terial, known as Lawn Sinox, have been 
conducted in co-operation with agricul- 
tural colleges and experimental stations. 

After a lawn has been sprayed ac- 
cording to directions, a temporary 
browning of the lawn grasses will be 
noticed. This condition exists for from 
several days to two weeks but the lawn 
grasses will fully recover while the 
weeds will not. 


BATTLING BATS 
Bright Lights Solve a 


University's Problem 


For more than 25 years, bats have 
been a problem in the buildings now 


- occupied by St. Mary’s University, San 


Antonio, Texas. They infested the attics, 


or worked themselves into the very nar-— 


row space between the metal roof and 


»the sheeting, or attached themselves be- 


hind rain-spouts, or even entered below 
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Placing plaster around one of the 
meteorites to remove it safely 


lies at an elevation of 2880 feet, or 
approximately 67 feet below the lowest 
known rock flour and about 170 feet 
from the original surface. 

A magnetometer survey, verified by 
drilling, indicates that the principal me- 
teorite masses lie very nearly under the 
center of the crater. 


the window sills and behind the window 
frames. Efforts have been made peri- 
odically to get rid of them, with little 
success. But the problem has finally 
been solved, quite simply, by making 
use of bright lights. 

Efforts made at St. Mary’s to dis- 
lodge the bats, without injuring or kill- 
ing them, yet to keep them away per- 
manently, fall roughly into four classes, 
according to a recent communication 
from W. R. Lamm, S.M. 

Disturbing the bats during the day 
and keeping them moving was only par- 
tially effective. Soaking the bat lodging 
places with kerosene or creosote or 
pressing lime into them was effective 
for only a short time. Noises of various 
types—bells, buzzers, whistles, super- 
sonics, radio, and the like were par- 
tially effective; the bats left for a 
while but came back again. Further- 
more, the noise was as annoying to 
human beings as to bats. 

The fourth method solved the prob- 
lem. Bats don’t like light. They roost in 
dark places and leave the roosts at 
night, returning at dawn. Hence bright 
lights were placed at the opening where 
the bats entered and left the building 
and these lights were turned on in the 
morning when the bats were returning. 
Within a few days all the bats were 
gone and did not return. Should they 
do so, the lights will simply be turned 
on again and will be kept burning for 
about 45 minutes every morning and 
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evening. The method is effective, sim- 
ple, inexpensive, safe, and not bother- 
some to the human beings in the 
buildings. 


LO, THE SWOOSE 


Or you Might Call it 
the Gwan 


Dae swoosk, a hybrid between swan 
and goose, was one of a strange 
Noah’s Ark of cross-bred fowl recently 
paraded before an audience of geneti- 
cists by Dr. Charles W. Knox and Dr. 
Joseph P. Quinn of the United States 
Department of Agriculture. Another 
was a hybrid of guinea-hen and ordi- 
nary barnyard fowl, which you may call 
guin-hen, or guiowl, or guicken, as best 
suits your fancy, says Science Service. 

The swoose is a very peculiar-looking 
bird, Dr. Knox stated, intermediate be- 
tween goose and swan in size and shape, 
but with the swan’s long neck. Sweese 
(presumably that’s the proper plural) 
have been produced several times in the 
past. The first one on record was de- 
scribed by the famous French natural- 
ist Cuvier, in 1808, and there have been 
a half-dozen scientifically authenticated 
sweese since that time. 

Since they are incapable of normally 
rapid reproduction, the hybrid birds 
have no economic future, and are of 
mterest mainly as scientific curiosities. 
This is a pity, at least as regards 
the guinea-hen-chicken hybrid, because 
most specimens are much bigger than 
either of the parent stocks—sometimes 
twice the weight of the heaviest parent. 


LEG BANDS: Metal 

even reached the chicken farm. 
Leg bands, identifying markers used 
by poultrymen and formerly made of 
aluminum, are now being fabricated 
of various plastics or of soft metal 
composition. 


substitutes have 


FUSE-CHANGING 


Made Convenient With 
New Holder 


eee new convenience for chang- 
ing fuses in close quarters—replacing a 
blown fuse in a twinkling and giving 
notice on inspection that another spare 
is required—are features embodied in a 
spare fuse holder and puller combined, 
just announced by Littelfuse, Incor- 
porated. 

The fuse in circuit goes through one 
end of the soft rubber rectangular 
holder, between the clips. Above, and 
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at right angles, is an opening in the 
holder for the spare fuse. When in- 
serted, the caps of the spare fuse project 
beyond the holder, affording an easy 
grip for two fingers. 

When the fuse in circuit blows, all 
the operator has to do is to pull and 
reverse the Littelfuse holder. This puts 
the spare fuse in circuit and brings the 
blown fuse on top in the same position 





The spare is right there 


that the spare was in before. One end 
of the holder is painted red. Until a 
fuse change is necessary, the red end 
is underneath, out of sight. When a 
reverse is made, putting the spare fuse 
in circuit, the red end is brought into 
full view on top. To an inspector or 
service man this red signal indicates 
that a fuse has blown and that another 
spare is required. 


SLIDE RULE 
Adds, Subtracts, And 


Converts Decimals 


Ax aid to making and checking calcula- 
tions for mechanical drawings, laying 
out machine-shop jobs, making pat- 
terns, and so on, is to be found in a new 
calculating device, known as the Sum- 
Up Slide Rule. Unlike the usual slide- 
rule which multiplies and divides, this 
new device adds, subtracts, and con- 
verts decimals of an inch, fractions, and 
millimeters interchangeably. 


MILEAGE 


Determined For 


Average Stock Car 


A NEW car is a new car, if you can 
get one, but—breathes there a motorist 
with curiosity so dead who hasn’t won- 
dered how much mileage was left in 
the old one? 

In a four-month road test on a fleet 
of 1940 stock cars, oil company re- 
searchers found the answer—mileage up 
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to 112,000 miles—and still going strong. 
During the test period in which the cars 
were driven night and day at an aver- 
age speed of 50 miles per hour over a 
171-mile Florida course, top speed was 
two miles less than when the cars were 
new and mileage per gallon of gasoline 
was better! No carbon was cleaned 
throughout the test. 

At 10,000 miles the fleet made 18.5 
miles per gallon on an average; at 
75,000 miles 19.1, and at 100,000 miles 
it was 18.9. Gasoline economy increased 
as driving speed increased up to about 
20 miles per hour, and then fell off. In 
10,000 miles of driving the anti-knock 
requirement increased from 64 to 73 
octane and at 50,000 miles it leveled out 
to about 75 octane. With suitable fuel, 
lubrication, and servicing the cars 
maintained throughout at least 100,000 
miles what is—for all practical pur- 
poses—new-car acceleration time. 


HEAT LOSS—Approximately 50 percent 

of loss of heat in a home is due to 
air infiltration through the walls. Ply- 
wood panels 5/16 of an inch thick have 
about twice the insulation value of 1/2- 
inch plaster on lath. 


CURIOSITIES 
Of the Laboratory Meet 


Commercial Demands 


To new industrial chemicals—sul- 
famic acid and ammonium sulfamate— 
costly laboratory curiosities only three 
years ago with few known practical 
uses, are now in tonnage production at 
du Pont’s recently completed Grasselli, 
New Jersey, plant. Formerly produced 
on pilot plant scale, sulfamic acid and 
ammonium sulfamate proved them- 
selves valuable in many industrial proc- 
esses. An interesting application of the 
latter chemical has been in its wide 
adoption as a fire retardant in textiles, 
insulation products, and paper. While 
flammable material treated with ammo- 
nium sulfamate will char upon contact 
with flame, it will not blaze. Thus the 
treated material will not support fire. 

Clothing, curtains, and draperies are 
being “flame-proofed” with ammonium 
sulfamate by many laundries and dry- 
cleaning houses, while workers’ uni- 
forms in plants where fire-hazard is 
high are being protected on an increas- 
ing scale, the manufacturers point out. 

Ammonium sulfamate, though harm- 
less to humans, has proved itself effec- 
tive in killing weed pests such as poison 
ivy, ragweed, and thistle, without in- 
juring the soil. 

Sulfamic acid is valuable in leather 
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tanning, for nitrite removal in the man- 
ufacture of dyes and color lakes, and 
also as a laboratory reagent. 

Chemists explain that sulfamic acid 
utilized in the bating, pickling, and tan- 
ning processes of leather results in a 
silkier and tighter grain. This white 
crystalline solid is odorless, highly sol- 
uble in water, non-volatile, and non- 
hygroscopic. 


CLEAR WATER 
At All Times, In 


Metal Containers 


By adding a small quantity of a harm- 
less chemical to water that must 
be kept in metal storage tanks, all 
formation of rust and corrosion is pre- 
vented; when the water is withdrawn 
from such tanks, it comes out just as 
clear as it goes in. 

The chemical used for this purpose 
is commercially available under the 
trade name Aqua-Clear. In the case of 
old and rusty tanks, a few treatments 
will clean out the old rust and the 
water will flow clear as long as the film 
deposited on the tank interior by the 
chemical is maintained. 

Use of this clear, tasteless, harmless 
liquid is advocated for drinking water 
tanks in boats, in hot-water heating 
systems to prevent rust and corrosion 
in the pipes and radiators, and in auto- 
mobile cooling systems. 


PROJECTED WRITING 


For Use by Teachers 


and Lecturers 


A CLASS ROOM lecture desk which al- 
lows one to write on _ cellophane 
stretched over a plano-convex lens on 
the desk top and have his writings 
projected onto a large screen on the 
front of the desk, may change future 
methods of visual education. 


Invented by David Katz of Wil- 





"Scriptoscope™ 
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mington, Delaware, this desk, called 
the “Scriptoscope,” enables a teacher 
or lecturer to illustrate his discourses 
without turning his face from the au- 
dience. Sitting at his desk, he draws 
his sketches or diagrams with a wax 
pencil on rolls of cellophane stretched 
across a 10-inch lens. 

A beam of light from above the desk 
is directed through the plano-convex 
‘lens; a system of lenses and mirrors 
intercepts this beam and projects it on 
the screen. 

The screen, about 24 by 30 inches, 
may be built above or below the desk 
top. It may be used in a well illumi- 
nated room or in daylight, provided it 
is shielded from direct rays of the sun. 

The rolls of cellophane give a per- 
manent record of a lecture, and may be 
used for reviewing without again re- 
writing all the material. Pre-fabricated 
diagrams and sketches, especially com- 
plex ones, may be drawn before a lec- 
ture and slipped under the cellophane; 
and the lecturer may write what he 
wants on the cellophane without spoil- 
ing the diagram. 


INSECTS—Damage caused by insects 

may be conservatively reckoned at 
two billion dollars annually in the 
United States. 


GEMS 


The American Indian Was 


a Gem Collector 


Sox of the fanciful accounts of In- 
dian wealth in jewels which excited the 
“cupidity of Europeans had a basis in 
fact, according to a study of Indian 
mining by Sydney H. Ball, published by 
the Bureau of American Ethnology of 
the Smithsonian Institution. 

He made use, Mr. Ball finds, of at 
least 84 kinds of gems and artificial 
stones and his acquaintance with min- 
erals suitable for decorative purposes 
exceeded in number that of the peoples 
of Europe and Asia at the time of the 
discovery of America. The Indian also 
was the first to use platinum. 

Like most primitive peoples the In- 
dian saw in gems and decorative stones 
not only beauty but the supernatural 
and awe-inspiring. Among the _pre- 
Columbian aborigines of Ecuador a 
large emerald was worshipped, and rock 
crystal and jasper appear to have served 
the same purposes among certain Peru- 
vian tribes until they were forced to 
adopt Inca sun worship. 

Diamonds, according to one account, 
were used by a tribe of Brazilian Indi- 
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ans as playthings for their children. 
Emeralds were used ornamentally in 
Colombia, Venezuela, Ecuador, Bolivia, 
Peru, and Panama. The Colombian 
emerald mines had been worked for a 
long time before the Spaniards con- 
quered the country. The mining season 
was inaugurated with religious cere- 
monies and only certain persons were 
permitted to dig for the gems. 

Eskimos believe that quartz forma- 
tions are ice so solidly frozen that it has 
become stone. 


USED OIL 


From Crankcases Reclaimed 
In Mobile Unit 


A MOBILE oil refinery designed to 
purify used crankcase oil from more 
than 3000 military vehicles per month 
received its first test under maneuver 
conditions in South Carolina. Capable 
of refining approximately 200 gallons of 
used oil per day, the unit turns out a 
product which Army experts consider 
as good as, or superior to, the original 
oil. Impurities, such as water, gasoline, 
and grime, are. removed during the 
process. 

The used oil is dumped into a 100- 
gallon vat where it is mixed by an elec- 
trical mixer with Fuller’s earth, a com- 
pound which absorbs the impurities. 
The mixture is then drawn by vacuum 
into a retort tank where it is heated to 
a temperature of 650 degrees. Gasoline, 
water, and other liquid impurities va- 
porize under this heat and are drawn 
off, also by vacuum, into a condenser 
tank where they are returned to a liquid 
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Makes old oils and greases better than new for the Army 











state. The liquified impurities are then 
removed into a dilution tank. The oil, 
still at 650 degrees, is run through 50 
feet of coils to cool, and then back into 
a tank. After the mixture has been 
cooled down to about 325 degrees, it 
goes into a cylinder where presses sep- 
arate the Fuller’s earth from the newly- 
refined oil. The viscosity of the oil de- 
pends, mainly, on the original product, 
but operators of the mobile refinery re- 
veal that tests have shown the average 
weight to be around S.A.E. 30. 

At present, the refinery accepts all 
oil and grease waste, including used 
crankcase oil, transmission grease, and 
other oil derivatives. The loss during re- 
fining is estimated at about 10 percent 
but operators believe that, given only 
crankcase oil drawn from vehicles, the 
loss in bulk would not exceed 5 percent. 

The refinery carries its own generator 
mounted on a trailer, but the mecha- 
nism is designed to operate on either 


A.C. or D.C. 


TIRED TIRES 
Have Weak Cords 


in Carcasses 


ae get tired. After several thou- 
sand miles of use, the tensile strength 
of the tire cord begins to diminish. 
As the tire mileage increases, the dan- 
ger of blow-outs increases. The loss of 
strength of the tire cord is called “cord 
fatigue.” 

To test the tensile strength of cord 
in a tire, a scientific and accurate de- 
vice has been perfected. Called the 
Tensile Meter, this machine is gradu- 
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ONE-ROOM APARTMENTS THAT 
“LIVE” LIKE THREE ROOMS 


Living-room, to dining-room, to bedroom... presto changes that 
take place easily and gracefully...in apartments designed for 
greatest “livability” on conservative budgets. Surprisingly reason- 
able leases by the year, season or for shorter periods. Also “Town 


House” suites in 2, 3 and 4 rooms. 








2. becomes, magically, a dining- 
»—> 


1. This attractive living-room .. . 


room... 


3. and, finally, a sleep-inducing bed- 


room. — 







Inspection invited. 
Descriptive booklet on request. 
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ated in pounds and has a dial divided 
into .three zones—green for safety, 
orange for caution, and red for danger. 
When the cord is broken, the hand 
remains in a stationary position and 
indicates the tensile strength of the 
cord. If the hand remains in the safety 
zone, this indicates a cord test of over 
12 pounds; if in the caution zone, the 
test 10 and 12 





cord will between 





if tires are tired 


It shows 


pounds. Should the results find the 
hand remaining in the danger zone, the 
cord tests below 10 pounds and the 
carcass is not safe or suitable for- re- 
treading. The cord to be tested can 
easily be removed from the tire from 
the inside splice where it overlaps. 
Either fabric or rayon cords can be 
tested. 


PROTECTING 


Film For Record 
Cards Of All Kinds 


Rigor cards that must be referred 
to frequently can be protected from dirt 
and moisture by covering the surface 
with a new film manufactured by Seal, 
Inc. The film, which is applied by an 
electrically heated device, is practically 
invisible, is flexible, and is moisture- 
proof. Temporary notations can be 
made on the surface of the film with a 
colored wax pencil and then wiped off. 


LENS 
Automatically Keeps 


Objects in Focus 


ARnones the living eye, with its elas- 


_ tic lens, automatically focuses objects at 


varying distances, optical engineers have 
looked askance at many ingenious pro- 
posals to accomplish this purpose in a 
photographic lens. But a four-element 
motion picture lens has now been de- 
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+ 
signed by Bausch & Lomb in which one 
double-concave element is electronically 
oscillated on its axis by means of a 
special cell mounting developed by P. 
Stanley Smith, a New York radio 
engineer. : 

The oscillating element is confined to 
a movement of three-tenths of a milli- 
meter but the oscillations are at the 
rate of 23,200 times per minute, thus 
continuously altermg the focus so that 
all objects are uniformly in register 
from four feet to infinity. Although all 
objects are slightly softer in focus than 
with conventional lenses, many photog- 
raphers regard this as an improvement. 

The new oscillating lens cannot be 
incorporated in hand cameras. 


PHOSPHORESCENT 


Paint For Use 


In The Home 


Moxy are the uses to which phos- 
phorescent. paint can be put in the 
home, the home workshop, and even in 
offices and manufacturing plants. Dan- 
gerous corners can be spotted or out- 
lined with paint that glows in the dark, 
electrical switches can be coated with 
the substance, house numbers can be 
made to glow in the dark, photographic 
dark room equipment can be painted, 
and so on. 

Now available under the name of 
Lumi-Tone Phosphorescent Paints is 
a material which is easily applied and 
which, if covered with a protective 
coating film which is available with the 
paint, can be used out of doors or in 
locations where high humidity prevails. 


FREIGHT—Motor trucks carried 9 per- 

cent of the nation's freight moving 
on wheels in 1940, according to data 
compiled by the Equitable Life Assur- 
ance Society. 


BROWN EVERGREENS 
May be Due to 


Natural Causes 


ike browning or rusting of evergreens, 
especially arbor-vitae and pine, must be 
quite general, judging from the numer- 
ous inquiries received at the State Ex- 
periment Station at Geneva, New York, 
from home owners who are alarmed 
over their ornamentals, says Dr. F. L. 
Gambrell, Station entomologist. Gener- 
ally, the browning of evergreens during 
the fall is a natural phenomenon and is 
nature’s way of pruning these trees, 
says this authority. 

“In the early fall the amount of 
browning may vary considerably during 
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The Most Precious Optical Instrument in the World 


HE most importantsingle fact in your life 
We that you see. Through your eyes come 
more than 85% of all impressions that reach 
your brain. 

To help you conserve your vision at highest 
efficiency, thousands of professional eyesight 
specialists offer the skill of long training and 
experience. Most of them use products of 
Bausch & Lomb manufacture—eye examina- 
tion instruments, lenses, eyewear. 

Such confidence in the products of Bausch 
& Lomb is matched in many branches of 
science and industry. In medical laboratories, 
where Bausch & Lomb microscopes aid in the 
endless battle against disease; in industrial 
plants, where research engineers use Bausch & 
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FOR NATIONAL DEFENSE, EDUCATION, 


INSTITUTION PRODUCING OPTICAL GLASS AND 
RESEARCH, 


Lomb spectrographic and metallographic 
equipment to perfect newer and stronger 
metals, where Bausch & Lomb inspection and 
control instruments help make manufacturing 
processes more efficient and more exact; in 
school rooms, where Bausch & Lomb projéte, 
tion equipment makes learning easier. 

Throughout the civilized world, the signae 
ture of Bausch & Lomb on a scientific instru- 
ment earns respect for precision and scientific 
accuracy. 


BAUSCH & LOMB 


OPTICAL CO. « ROCHESTER, NEW YORK 
ESTABLISHED 1853 





INSTRUMENTS 
INDUSTRY AND EYESIGHT CORRECTION. 





different years,” says Dr. Gambrell, 
who continues as follows: “Commonly, 
this condition is quite natural, that is, 
it is a case of natural shedding or prun- 
ing of the older leaves and branches and 
is comparable to that which occurs on 
deciduous plants. Fall browning is par- 
ticularly noticeable on arbor-vitae and 
may also be observed on pines in the 
form of browning and shedding of the 
3- and 4-year-old needles. Occasionally, 
the 2-year-old needles fall, but this may 
be due to some organic agency or ad- 
verse weather conditions.” 

A browning of evergreens may occur 
in the early spring and again in the 
summer, says Dr. Gambrell, and in such 
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cases several factors may be involved, 
some of which require care to prevent 
serious injury. If browning occurs in 
late February and early March, it may 
be attributed to a drying out while 
the soil is still frozen and the tree un- 
able to replace the water lost by the 
needles. Exposure to the prevailing 
winds and direct sunlight generally ac- 
counts for this injury which may be 
reduced by shading or screening the 
trees wherever this is practical. 

Summer browning of evergreens is 
most generally caused by insects, with 
the spruce mite as a common source 
of trouble, especially during hot, dry 
weather. This insect attacks other types 
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WHY YOU ARE AS YOU ARE— 
and What You Can Do About He! 


Did you ever stop to think why you do the things you do? 
Have you often—when alone—censured yourself for impulsive 
urges, for things said or done that did not truly represent your 
real thoughts, and which placed you at a disadvantage? Most 
persons are creatures of sensation—they react to instinctive, 
impelling influences which surge up within.them and which they 
do not understand—or know how to control. Just as simple 
living things involuntarily withdraw from irritations, so like- 
wise thousands of men and women are content to be motivated 
by their undirected thoughts which haphazardly rise up in their 
consciousness. 

Today you must sell yourself to others—bring forth your 
best abilities, manifest your personality, if you wish to hold a 
position, make friends, or impress others with your capabilities. 
You must learn how to draw upon your latent talents and powers, 
not be bent like a reed in the wind. There are simple, natural 
laws and principles which—if you understand them—make all 
this possible. 


Accept This FREE Book 


For centuries the Rosicrucians (not a religious organization), a worldwide 
movement of men and women devoted to the study of life and its hidden 
processes, have shown thousands how to probe these mysteries of self. Re- 
nowned philosophers and scientists have been Rosicrucians—today men and 
women in every walk of life owe their confidence and ability to solve personal 
problems to the Rosicrucian private, sensible method of self-development. 
Use the coupon below for a copy of the book, ‘““The Secret Heritage,’’ which 
will be sent to you without obligation, and will tell you of the Rosicrucians 
and what they can do for you. 





SCRIBE JQW: The Rosicrucians (AMORC), San Jose, Calif. 


Please send me your free book, ‘‘The Secret Heritage,’’? which 
I shall read as directed. This does not obligate me in any way. 
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| of evergreens as well as spruce and can 
| be detected upon close examination as 
tiny reddish creatures crawling about 
the trees. Dusting sulfur gives good con- 
trol. Summer browning may also be due 
to scale insects, root weevils, spruce gall 
aphids, unfavorable or poorly drained 
planting sites, hot, dry weather, or the 
failure of newly transplanted trees to 
become established. 


INDEX SYSTEM 


Plastic Instead 


Uses 
of Metal Strips 


aie of Tenite are replacing alumi- 
num in the new Visi-Record card index 
system, and are said to improve its 
efficiency. The strips are continuously 
extruded and then cut in lengths to fit 








Colored plastic in file system 


| the vertical edges of the divider cards. 

Once snapped and riveted into position, 
| they serve to support the cards and pro- 
tect their edges against wear and tear 
from handling. By using different col- 
ored strips, indices and sub-divisions of 
the system can be identified at a glance. 
The non-resonant quality of Tenite 
| makes for quiet operation. 


LAMP 
Operated At Low Voltage 


Increases Safety 


A=. electric extension lights are 
used in ‘the shop and factory, occasional 
injuries are caused by shock, particu- 
larly when such lights are used in wet 
locations. Such danger can be elim- 
inated by the use of a six-volt bulb in 
the extension light, supplied with eur- 
rent through a transformer. This ar- 
rangement is commercially available in 
the form of the Ideal Lo-Volt Trans- 
former shown in one of our photo- 
graphs. The primary lead plugs di- 
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Low voltage, high safety. 


rectly into any 110 volt A.C. supply; 
the secondary lead delivers current at 
a harmless pressure of six volts which 
cannot be felt even though it is short- 
circuited directly through the body. 


PROOF? 


The Joke was on Bischoff, 
But Too Late 


Deno, one of the leading anato- 
mists of Europe, thrived some 70 years 
ago. He carefully measured brain 
weights, and after many years’ accumu- 
lation of much data he observed that 
the average weight of man’s brain was 
1350 grams, that of a woman only 1250 
grams. This at once, he argued, was 
infallible proof of the mental superior- 
ity of men over women. Throughout 
his life he defended this hypothesis with 
the conviction of a zealot. Being the 
true scientist, he specified in his will 
that his own brain be added to his im- 
pressive collection. The postmortem 
examination elicited the interesting fact 
that his own brain weighed only 1245 
grams.—Journal of the American Med- 
ical Association. 


MOST NOTABLE 
Which are the Outstanding 


Scientific Instruments? : 


Eleerortins of the future, we believe, 
will choose the cyclotron and the elec- 
tron microscope as the most notable 
new instruments of the age. Both are 
remarkable because they contribute to 
several fields of science. By its massive 
design and large dimensions, the cyclo- 
tron has undoubtedly captured popular 
imagination; but from a strictly techni- 
cal point of view it might be argued 
that the electron microscope is a tool 
of wider application. Physicists, biolo- 
gists, engineers, chemists, bacteriolo- 
gists—all have problems whose solution 
is almost assured.—Prof. Thomas H. 


Osgood in Journal of Applied Physics.|| 


































IMMEDIATE DELIVERY 
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT 









BRONZE GEAR AND 
CENTRIFUGAL PUMPS 














Romp cob 


No. 1 Centrifugal 
No. 4 ie 
bee No. 9 


1% Gear %” Price $ 9.00 With A.C. motor 
9 ve A « "19,00 “ “a “ 


With 
Inlet Outlet Price A. C. motor 
4” 1" $ 6.50 $25.00 
34” 1%” 13.50 32.00 
114” Wg 16.50 35.00 





11.50 1 es ee : 

12.50 ae S ss 32.00 
15.00 S ss SS 37.50 
16.50 es oH s 49.50 
48.50 aa wd os on request 


















































































Belt driven, slow speed, exceptionally quiet 
in operation, highly efficient. G. E. Motors. 


SIZE HP. R.P.M. C.F.M PRICE 


24” 1/6 660 4200 $45.00 
30” 1/6 540 5800 52.00 
36” 1/4 415 8000 57.50 
42” 1/3 390 11500 69.50 
48” 1/2 360 16500 92.50 








Suitable for heating liquids, tanks, kettles, etc. 
(1 KW raises temperature 100°F 3 gallons per 
hour.) Fitted for 144” iron pipe thread. Can 
be used as 110, 220 volt or 3 heat 110 volt. 


600 Watt...... $7.50 1200 Watt....$10.50 
Th OMe aes 7.50 2000s metectt 12.50 
3000 Watt...... $15.00 






























































Air Compressors For Dental 
and Laboratory Use 


Complete automatic unit mounted on tank, “‘V’’ 
belt driven by heavy duty motor, with gauge, safety 
valve, check valve, drainer, etc. Delivers about 1%4 
cu. ft. air per minute. Clean air. Can be used for 
all applications up to 70 Ib. 


IPTLCEM Pore lelersvelahodelelocialers olevelecerr/= skeleieleinyeyelesansse)= $39.50 


. (Above unit $39.50. Others to $95.00) 






EXHAUST FANS, BUCKET BLADES 
General Electric A.C. 110 volt motors. 





RPM. cu. ft. Brice 


per min 
9” . 1550 ~ 550 $12.00 
10” 1500 550 13.50 


12” 1750 800 18.00 
16” 1750 1800 21.00 
16” 1140 1650 27.50 
18” 1750 2500 22.50 
18” 1140 2100 32.00 
20” 1140 2800 36.00 
24” 1140 4000 42.00 
24” 850 3800 45.00 


Other voltages & frequencies available at slightly 
higher prices, 





ROTARY PUMPS FOR VACUUM AND AIR 





Especially designed 
for laboratories, jew- 
elers, dentists, doc- 
tors, hospitals, etc. 
Also for small gas 
furnaces. 


No. 2 max. pressure 
ND wrentaeerte 

Complete with AC, 

110 volt motor $30.00 





Small Piston Type Air Pump 


Can be used for 
all purposes where 
low pressure air is 
required. Develops 
1/3 cu. ft. of air 
at 15 lbs. pressure. 
Suitable for aqua- 
riums. Takes care 
of 6 to 8 tanks. 
Piston type, all 
brass cylinder. 
Belt driven. _Uni- 
versal AC-DC mo- 
to. Mounted 
on neat oak base. 


Complete. $7.95 








DURAKOOL MERCURY SWITCHES 


mercury switch overcomes faults of 


mercury switches. May be turned a full 
Has thousands of known applications from 
instruments to gigantic power controls. 


Meroclerterere $1.10 20 Amp. %-....---$3.15 
Meptreketstets 1.65 35 Amp. ......... 5.50 
seers I. 65 Amp! 2. ceaoe of l00 
Eraomitaeisier: 2.00 200 Amp. .........50.00 





Synchronous Motors 


New Emerson 100th H.P., 900 R.P.M. 110 
volt 60 cycle hollow 25/32 shaft vertical or 
horizontal mount, no base. Has many oF 
Sb Parsi tetcrsie erate: si cucto tenis seomeh Siegel = $7.50 











FORCED DRAFT BLOWERS COMPLETE WITH MOTOR 






“BUSH” CONDENSERS 
TINNED COPPER 


Designed for refrigera- 
tion and air condition- 
ing. Has many other 
We uses. High heat transfer 
capacity and great effi- 
ciency. 


Sizes 73% KX 12... creer ee seer ees $3.25 each 
Sizes 932 Ke L8G cere ow «eine oleye 3 50/ns 
Limited number of larger sizes on hand. 





TYPE HP. R.P.M. CU. FT. MIN. INLET PRICE 
0 1/20 1750 160 414” $22.00 
0% Vy 1750 350 614" 25.00 
1 1/6 1750 535 Cmee 30.00 
1% 4 1750 950 714” 37.50 
1% 7] 1750 1900 914” 75.00 


PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY. 
OTHER VOLTAGES ON REQUEST. 





Neen ee ee SS 


PIONEER AIR COMPRESSOR CO., Inc. 


120-s CHAMBERS ST. 
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Are You— 


—"™ putting your spare time to 
good advantage? 


“one of the many who are 
seeking a new field to en- 
ter? 


"seeking a means to save 


money wherever possible? 


If you are, here is 
a practical solution 
to your’ problem. 


HOPKINS’ 
CYCLOPEDIA 
OF 
FORMULAS 


Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi- 
cal facts. 


Is the foundation for 
hundreds of suggestions for 
those who are seeking sala- 
ble articles which can be 
manufactured at home 
profitably on a small scale. 


+ 


I F you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, ete. 


You can profitably make 
them from the 15000 form- 
ulas contained in the 1077 
pages of 


HOPKINS’ 


Cyclopedia of Formulas 


$5.50 postpaid (domestic) 


For sale by 
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Night Vision 


AVIATLO NAA 


A British Army Medical Officer Considers a Subject 


of Vital Interest to Aviation in Particular 


ALEXANDER KLEMIN 


Aviation Editor, Scientific American. 
Research Professor, Daniel Guggenheim 
School of Aeronautics, New York University 


as BE able to see in the dark is 
quite an important matter to 
night-fighter pilots, the crews of night 
bombers, spotters of the anti-aircraft 
service, drivers of vehicles by night, and 
others. It will be equally important to 
civilians as they become Air Raid War- 
dens. Therefore, we read with great 
interest an article on night vision, by 
Captain Brian St.J. Steadman, of the 
Royal Army Medical Corps, recently 
published in The Aeroplane. 

The part of the eye that is sensitive 
to light is called the retina—the inner- 
most of three coats that form the eye 
ball. In one of the outer layers of the 
retina lie two types of cells known as 
cone cells and rod cells, both distributed 
over the retina. A complex substance 
known as visual purple is present in 
the rod cells, and it has the remarkable 
property of being bleached on exposure 
to light but regenerating rapidly in 
darkness or semi-darkness. Now here, 
in Doctor Steadman’s words, is the ex- 
planation of night vision: 

“Vision depends on two mechanisms. 
One, governed by the cone cells, is con- 
cerned with form vision and color vision 
and functions only in bright light. This 
is known as the photopic mechanism. 
The other depends on the rod cells and 
the presence in them of visual purple. 
It is concerned with appreciation of 
light and movement and functions in 
conditions of semi-darkness. This is 
known as the scotopic mechanism. Ev- 
erybody knows that after going from 
bright light into semi-darkness one can 
see very little at first, but that after an 
interval one begins to see more clearly. 
This is due to an increase in sensitivity 
of the rod cells caused by the regenera- 
tion of visual purple and is known as 
dark adaptation.” 

This dark adaptation increases rap- 
idly after we are plunged in darkness or 
semi-darkness. At the end of one hour 
the sensitivity of the retina may be in- 
creased between 50,000 and 100,000 
times. 

What should be done to increase the 
night vision of those about to engage in 
the specific tasks we have mentioned? 


First of all, they should wear dark 
a 
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goggles or stay in a completely dark 
room for 45 minutes. To test whether 
one’s eyes are dark adapted, a star 
should be looked at directly, and then 
the line of vision should be deviated 
slightly. If the star appears brighter in 
the second case, then the faculty of 
night vision is in full use. The reason 
for this is that there are no rod cells in 
the retina at the central point, that part 
used for clear vision during the day. 

The quality of night vision varies in 
individuals and some people suffer from 
night blindness, which may be caused 
by a deficiency of visual purple, due, in 
turn, to a deficiency of vitamin A in the 
diet. Night blindness may be cured by 
eating liver, carrots, and so on. But, 
unfortunately, no amount of food con- 
taining vitamin A will improve any 
lack of night vision faculty that a per- 
son may have. Dr. Steadman explains 
it this way: “Experiments have shown 
that it is useless for people with a poor 
night vision standard to attempt to 
bring about an improvement by eating 
two pounds of raw carrots a day.” 

Since selected food is no cure, the 
best that the British have been able to 
do for their night-fighter pilots is to de- 
vise tests for the standard of night vi- 
sion and to give selected candidates a 
course of exercises. The quality of night 
vision may be improved by constant 
practice. With eyes fully dark adapted, 
an endeavor should be made to recog- 
nize at night the outlines of trees and 
buildings against the sky, both with and 
without field glasses. Commencing with 
familiar outlines, the distance may be 
gradually increased and use made of un- 
familiar outlines. Large letters or dia- 
grams of aircraft may also be employed. 
The amount of training done in this 
way, and its helpfulness, is determined 
by the individual himself and depends 
largely on his keenness. 


SHOP LIGHTING 


Fluorescent Tube Used 
in Portable Unit 


W un all the good will in the world, 
our aviation notes seem to drift away 
from the progress of aviation science to 
the progress of aviation manufacture. 
One reason is that the most important 
scientific advances in aeronautics are 
apt to go on the secret list, to discuss 
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which means the risk of dire penalties. 
Another reason is that emphasis today 
is on production and practical advance 
rather than on radical development. 
Thus we can and should devote at- 
tention to the use of a portable fluores- 
cent light for night work in the aircraft 
plant. The new light is encased in a 
tube of transparent “Lucite,” methyl 
methacrylate resin. The light is of low 


lt brightens the corners 


weight, handy, and gives off spherical 
lighting so that shadows are eliminated. 
It is cool, which is a real advantage. 
One of our photographs shows a fore- 
man using the light while working on a 


Lockheed P-38.—A. K. 


"HAPPY" SPEAKS 


And Tells Something 
of the Army Air Corps 


Las first Chief of the Army Air 
Force, Major General H. H. Arnold, is 
frequently spoken of as “Happy Ar- 
nold,” but his character and energy are 
such that the nickname does not fully 
become him. General Arnold, a veteran 
flier with a thorough knowledge of 
every phase of military aviation, is just 
the man we need today when aviation 
is all-important in our war plans. His 
resumé of Air Corps developments for 
the last year or so is significant and 
encouraging. 

Fighters are the best defense against 
air attack, but bombers alone can lead 
to victory. “The heavy bomber,” says 
General Arnold, “in which type we lead 
the world by several laps, remains the 
backbone of air power.” We need only 
recall the Boeing Flying Fortresses to 
agree with the General. With their pres- 
surized cabins and supercharged engines 
the Boeings can operate at over 40,000 
feet altitude where they are, for the 
moment, immune to attack by pursuits 
or anti-aircraft guns. The fighter, with 
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U. S. Army Lighting Plants, New 
Gasoline Driven. ty 
“Delco” 1000 watts, 5 | 
120 volt direct cur- 
rent generator. Sin- 
gle cylinder, 4 cycle 
air cooled 2% inch 
bore, 5 inch stroke, 
1400 RPM, battery 
start ignition. 
Weight 340 Ibs, 


$200.00 


Additional data on 
request. 


PICS atele tes 














EDISON STORAGE BATTERIES 


Cells are in excellent condition. Complete with solu- 
tion, connections and trays. Prices below are about 
10% of regular market price. Average life 20 years. 
Two-year unconditional Guarantee. 


A-4 Amp. Hrs. 150. 
Ea. $6.00 
225 





















A-6 Amp. Hrs. a 
6.00 
A-7 Amp. Hrs. 262. Fi 
Ea. 7.00 
A-8 Amp. Hrs. 300. 
Ea. 7.00 
B-2(J-3) Amp. Hrs. __ 37. 
Ea. 5.50 
M-8 Amp. Hrs. 11. 
Ea. 2.00 
L-20 Amp. Hrs. 13. 
Ea. 2-50 
L-40 Amp. Hrs. 25. 
Pr. 4.00 





PHVA All cells 1.2 volts each 
Above prices are per unit cell. For 6 volt system 
use 5 cells. 12 vt.—10 cells, 110 yt.—88 cells. Note: 
On all cells 75 amps. or less an additional charge 
of 10% is to be added for trays. 


ee 


U. S. ARMY TELEGRAPH SET 


Signal Corps telegraph key and sounder 
mounted on mahogany board. Oper- 
ates on 2 dry cells.......-+-++-+++-+° $5.95 












U. S. ARMY TELEGRAPH SOUNDERS 


All brass on wood base, 20, 50, or 
200 ohms. Bunnell.......---++-+++3 $5.95 


TELEPHONE SWITCH DIALS 


“Kellogg” 4 terminal, 10 digits. Diameter 
DUE CONG Wi deers reisVe 2 eisai cnn 3. 
EE 


TELEGRAPHIC TAPE RECORDER 


Makes written 
record of code 
on paper tape. 
Ideal machine 
for learning 
code or teach- 
ing code to 
groups. Radio 
men can eas- 
ily adapt it 
to short-wave 
receivers for 
taking perma- 
nent records 
of code messages. Double pen permits simul- 
taneous recording of two messages. Pens 
operated by battery and key while tape 
feeder is spring driven. Made of solid brass 
on heavy iron base. Useful on fire, burglar 
alarm and watchman systems. May be used 
to intercept telephone dial calls. 10 ohms. 
Rebuilt & finished, 


like new $47.50 $30. 


pe 
GLASS MERCURY TUBE SWITCHES 

3 amp. «- $1.25 $2.25 

6 amp. .. 1.95 2.95 


TRANSMITTING 
CONDENSERS, 
MICA, 


= operating volts 12,- 
500, cap. .004. 
Dubilier, new $12.50 
Dubilier, used 10.00 
Wireless Spec. new 
$10.00 
Wireless Spec. used 
$7.50 







































Reconditioned 


10 amp. 
20 amp. 












Condenser, Dubilier, mica, op. volts 8,500, cap. 
RUN et erat eta ofatolsinisieiie = sforenievsierelss $7.50 


NICHROME WIRE 


in stock 
SIZES FROM #39 to .001 


MAGNET WIRE 


SIZES #18 to #42 in stock 
COTTON OR SILK COVERED 
ONLY. May we quote you 


ED 


SIRENS 2 H. P. NEW 


Universal AC & DC 120 volt Portable 
Weatherproof Limited number...... 













$75.00 
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MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. $.S., 120 Chambers St., New York City 






Build Your Own Searchlight 
U. S. Army Parabolic Mirror 
Precision Quality 





























FOCAL GLASS 
DIA. LENGTH THICKNESS PRICE 
Lavine # in. ¥% in. $15. 
30 in. 12% in. 17/16 in. W5. 


36 in. 7/16 in. 125. 


Made by Bausch & Lomb & Par- 
fi sons. Perfectly ground and high- 
iB ly polished. 


A few 60 in. slightly used metal 
mirrors on hand. 


1834 Pin: 











Jewel movement, 28 in. to 31 in. atmos. 
pressure by 20ths. 8 Vacuum Cylinders 3% 
in. dia. hinge cover, glass front, 

mahogany case. Price....-+++++-- $55.00 


U. S. N. AEROMARINE COMPASSES 


Suitable for car, boat or plane made for 
Navy 













All at fraction of orig- 
inal cost ($60 to $140) 
















MAKE 
Kollsman ....--+++++5 
5° grad. $27.50 
Pioneer ..--++++++-+2% 
1° grad. 32.50 
5° grad. 27.50 
Air. Control .......-. 
1° grad. 35.00 
5° grad. 27.50 






If electric illumination 
desired, add $2.50 





U. S. ARMY ALIDADES 


Hardwood, metrie scale, 0-15 cm. and reverse, and 
log, scale hairline sight spirit level., 45° $1.95 
angle adj. type, made in France = 


HAND CLINOMETERS, PENDANT 


U. S. Army Engineers, Geologists, Survey- 
ing, Mapping, etc. Magnifying Eyepiece. 












$3.50 










U. S. ARMY LIQUID COMPASS (Sperry) 
Bronze jewel bearing. Leather case. 
234” diameter, 14” Wiehe sae Seer $2.50 
ike oe ee 

U. S. Army Engineers Prismatic 

Compass 
Pocket type. 360° Limited quantity. $10.50 
eS 
HUTCHINSON PRISMATIC COMPASS 


dia., brass, black enameled, im- 






















3) gba 


proved pattern, with opening in top, 
floating jeweled dial. 2 in. Hach...-. $16.50 


Prisms, Binoculars, Bausch & Lomb, used, 
slightly chipped, 1 11/16 inch long 

py % inch wide......--+++ssss0tt $2.00 
Engineers U. S. Army Precision Type Tripods 
Keuffel & Esser, precision type hardwood, 
42” long, 3” diameter bronze platform with 
5/16” #18 threaded stud %” long. Has brass 
tension adjusting screws. Legs rein- 
forced with cast bronze and, steel 

tips. Weight 5 lb. 

































United States Govt. Fire 
Extinguishers 
(Refillable) 
Heavy Copper & Bronze 
Carbon tetrachloride (pyrene liquid), pres- 
sure type, ideal for labs, trucks, boats, gar- 
ages, office, ete. (10 times more pressure 
than hand extinguishers.) Just turn handle. 
No pumping necessary. Ideal for remote 
control with wire. (Original cost $40.00.) 











1 qt. (100 lbs. pressure).....--+++:- $10.50 
2 qts. (200 lbs. pressure)....--.++++: $16.50 
Ee 


U. S. Navy Divers Lantern 


Electric 150 watt, any voltage, solid 
cast brass. 300 lb. test. Weight 12 Vb. 











Fire Alarm Equipment 


Gamewell Street BoxesS....--+-+++essereeree $40.00 
Gamewell Combination Fire and Police 
(telegraph and phone) Street Boxes. 
Interior Fire Alarm Stations.......-- : 
SINGLE STROKE ELECTRIC GONGS 
Edwards 12” bronze DC 5 Ohm Mech. Wound aay 





















Bdwards 10” bronze DC 5 Ohm Mech. Wound 15.00 
Edwards 6” bronze DC 5 Ohm Mech. Wound 10.50 
Schwarze 8” 100 Ohm 32. volt.....---+-+-+-- 10.50 
Schwarze 5” 18 volt.....----++seessereseress 7.50 
Gamewell 12” Bronze ‘‘turtleback’’ 6 volt 

Mech. Wound .......---e-eeesecceeceeres 20.00 





Also limited amount Faraday bells. 
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An Accurate Balance 


At a PRICE Within the Reach of All 


Laboratory Workers ° 


Experimenters °* 


Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 


Small convenient size 





Never before a balance with all 


these exceptional features! 


Finest Quality—Made of tested materials. Its 
construction will appeal to laboratories desir- 
ing the best equipment. The Bakelite cup is 
unaffected by practically any substance that 
can come in contact with it: 


knife edge and agate bearing will give long 
life and accuracy. 


Handsome streamline design 


Now permissible for auxiliary use 


Extreme Sensitivity—Weighs to one decimal 
point farther than the usual low-priced coun- 
ter scales and serves nearly every labora- 
tory purpose short of precise analysis. The 
capacity of 100 grams is ample for the deli- 





the tool steel 





cate weighings made in the usual course of 


teaching, organic 


work, compounding, photographic work, etc. 


Order from 


synthesis, 


experimental 





Tech Editorial Service, 26 West 40th Street, New York, N. Y. 


in drug stores (N. Y. C. Serial B17.) 


$g-00 plus 40¢ Postage 


Schools 


Field Workers 





Compact-Convenient—Does not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive, it will soon become 
indispensable. 


Its small size makes it possible to carry it on 
inspection and testing trips at a distance 
from the laboratory. It is small enough to 
be carried under the arm or in an overcoat. 


BENNETT BALANCE 


Graduated in either Metric System (grams) 
or the Apothecary’s System (grains, drams, 
ounces). In ordering, please state which 
of these you desire, 





VICTORY IN WAR 
Calls For Skilled Workers 


Increase Your Knowledge of the Machine 


Trades 


Blueprint Reading for the Ma- 
chine Trades—by Fortman and 
McKinney. A very practical and 
easy-to-understand book. Con- 
tains many helpful ‘‘Quiz’’ ques- 
tions with amswers included. 
—$1.60. 


Forging Practice — by Johnson. 

practical volume on hand 
forging of wrought iron, ma- 
chine and tool steel, drop forg- 
ing, and heat treatment of steel 
including annealing, hardening, 
and tempering.—$1.60. 


Foundry Work — by Stimpson- 
Gray-Grennan. An excellent book 
on standard foundry practice, in- 
cluding hand and machine mold- 
ing, with typical problems worked 
out in detail.—$2.10. 


Machine Design—by Winston. A 
beginning volume presenting those 
fundamentals of theory and an- 
alysis which are basic to the field 
of machine design. The calculus is 
not resorted to as several rational 
formulas are included for which 
no derivations are given.—$3.10. 


For Sale by 


With These 


Outstanding Books 


Machine Shop Operations — by 
Barritt. There are 267 actual 
jobs, 790 pages, and 1,235 illus- 
trations in this popular book. The 
jobs are typical of hundreds of 
major operations which a skilled 
mechanic is called upon to do. 
The tools needed for each job are 
listed and the job is worked out 
in a step by step manner. ‘‘Quiz’’ 
questions appear at end of each 
job.—$5. 10. 


Machine Shop Work—by Turner- 
Perrigo-Bertrand. An up-to-date 
book on approved shop methods 
including construction and use of 
the tools and machines, details 
of operation, and modern produc- 
tion methods. Fifth edition,— 
$2.85. 


Metallurgy — by Johnson-Dean- 
Gregg. A fundamental book for 
the beginner that stresses the 
science of physical rather than 
chemical metallurgy.—$1.60. 


Pattern Making — by Ritchey- 
Monroe-Beese-Hall. A practical 
treatise on woodworking and 


wood turning, tools and equip- 
ment, construction of simple and 
complicated patterns, including 
metal patterns.—$2.10. 


Electric Welding—by Potter. An 
easy-to-understand text covering 
principles and application of the 
various types of electric arc weld- 
ing.—$1.35, 


Oxyacetylene Welding — by Kehl 
and Potter. A presentation of 
modern processes of welding, cut- 
ting, and lead burning for steel, 
cast iron, aluminum, copper and 
brass.—$1.35. 


Sheet Metal Work—by Neubecker. 
An excellent book of self-instruc- 
tion in pattern drafting and con- 
struction in light and heavy gage 
metal, with many practice prob- 
lems. —$2.60. 


Practical Mathematics—by Hobbs- 
Dalzell-McKinney. A practical 
“‘how-to-do-it’’ book dealing with 
the fundamentals of mathematics. 
seers and answers included. 


Prices Quoted Are Postpaid in 
the United States. On Foreign 
Orders add 25 cents Postage on 
Each Book, 
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AVIATION 





its superior maneuverability, can out- 
fight the bomber, but its ceiling will 
have to be boosted. Dive bombers have 
become synonomous in the public mind 
with German aviation; but as a matter 
of fact it was the United States Navy 
which first introduced dive bombing 
and it is the Curtiss-Wright Corpora- 
tion which has built the world’s best 
dive bomber. 

Another achievement of the Army 
Air Corps lies in its ferrying program. 
The Air Corps Ferrying Command 
takes planes, with rare accidents, from 
the West to the East Coasts, from the 
East Coast to Greenland, to Iceland, to 
Georgetown in British Guiana. Here is 
what the General says: “Except for 
our short-range planes, the Air Corps 
Ferrying Command is capable of oper- 
ating around the world. Its navigators 
are studying globes, not maps, and they 
would take a bomber to Tibet or Little 
America on 48 hours notice.” 

Since Crete, there has been a general 
feeling that glider-born troops have 
proved their value. The Air Corps is 
keeping step with this new development 
also by the procurement of gliders and 
by training pilots in gliding and soaring. 
Army and Navy alike are interested in 
the towed glider capable of transporting 
many armed men. Altogether, General 
Arnold’s message is very encouraging. 
It shows that our Air Corps is wide 
awake, following every air development 


of the war.—A. K. 


TELESCOPE MAKING? 


Doctor Urges Pilots 
to Take Up Hobbies 


overs high and fast flying pilots 
will take up stamp collecting, gadget — 
making, or the study of foreign lan- 
guages if they listen to the advice of 
Mayo Clinic’s Dr. M. N. Walsh. 
The modern pilot’s nerve-splitting 
profession not only requires that he 
groom his body like Joe Louis, but that 
he save every possible milligram of his 
nervous energy by learning how to re- 
lax, Dr. Walsh declares. To combat 
excess drain on nervous energy, he 
urges perfect physical condition aided 
by frequent rest periods and hobbies. 
“The importance of hobbies in securing 
mental relaxation is much underesti- 
mated. The chief value of hobbies . . . 
lies in their capacity to release pent-up 
nervous tension. The most satisfactory 
hobbies are those which involve making 
something with the hands or forming 
collections, so that the individual can 
enjoy the feeling that he has created 
something worth having, and can spend 
a quiet and restful hour with his hobby 
in forgetfulness of the worries of his 
daily occupation.”—Science Service. 
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SCIENCE IN INDUSTRY 


Industrial Growth 





New Products and Processes That Reflect Applications 


of Research to Industrial Production 


DISTILLED" WATER 


Obtained By Process 
Using No Heat 


W urn industrial operations require 
the use of pure water for any of a num- 
ber of purposes, distilled water is usu- 
ally used. For such operations it is now 
possible to obtain pure water compar- 
able to single distilled water without 
the use of heat and at a small fraction 
of the cost of distilled water. 

This “synthetic distilled water,” as it 
is called by the Illinois Water Treat- 
ment Company, manufacturers of the 





Complete heatless water "still" 


equipment which produces it, may be 
obtained with as low as four parts per 
million of dissolved solids. 

The treatment process uses equip- 
ment which passes the water succes- 
sively through two beds of special min- 
erals, the first of which removes, by 
base exchange, the positive, or metallic 
ions, such as calcium, magnesium, so- 
dium, or iron, substituting hydrogen. 
The effluent from this tank is acidic 
in that the hydrogen ion combines with 
the negative sulfate, chloride, and ni- 
trate ions. (The carbonates form HCO, 
which passes on through as CO, and 
water, and the CO, can be very largely 
dispelled by aeration if its presence is 
undesirable.) 

This acid water passes to an anionic 
reactor tank where the negative ions 
(chlorides, sulfates, and nitrates) are 
removed and replaced by the hydroxyl 
ion. The H and OH combine to form 
water, giving a final effluent which 
compares very favorably to commercial 
single distilled water. 

The equipment has both an hourly 
capacity or flow rate in gallons per hour 
and an overall capacity when the min- 
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erals become exhausted and are regen- 
erated similarly to a water softener. The 
chemicals used in regeneration are com- 
mercial acid and soda ash which are 
cheap and readily obtainable. 

It is stated that this “synthetic dis- 
tilled water” is already being used in 
many industries where processes call 
for extremely pure water. In other in- 
dustries the low cost of “distillation” 
makes it possible to take advantage of 
this purity where cost was formerly so 
high as to be prohibitive. 


JACK 
Wedge Blocks For 


Leveling Machines 


A SIMPLE arrangement of two iron 
castings and a shouldered screw, placed 
under a machine, makes it possible to 
level the equipment quickly and ac- 
curately. The two iron castings are 
wedge shaped, the head of the screw 
bearing against a slot in the lower 
casting. As the head of the screw is 
turned, it forces the upper casting to 
slide on the lower one, thus increasing 
or decreasing the height of the assembly 
and hence making it possible to bring 
the machinery to exact level. The de- 
vice, manufactured by Enterprise Ma- 


chine Parts, is known as a “Machine 
Jack.” 


REAMER 


Operates in 
Hardest Steels 
A NEW type of reamer, made of 


Hardsteel and capable of reaming hard- 
ened steel of any degree of hardness 








Reamers described above can be 
used even on hard steel drill stock 
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The DECIMALIZER shows in a few simple manip- 
ulations just where to place the decimal point in the 
result, of any computation involving several elements, 
part or all of which may be decimals—for example, 
in such a problem as (9 x .0432 x 74.1 x 3.8) + (245 
x .0093 x 36). The DECIMALIZER removes that 
“decimal point hazard’’ inherent in computations 
made with the slide rule or otherwise. 

Pocket size; durable (constructed of aluminum and 
stainless steel) ; exceedingly smooth in action. Fur- 
nished in leather case, with complete directions for 
using. Price $2, postpaid, with extra, easily inter- 
changeable scale which enables the instrument to 
perform extended multiplication and division 50 cents 
additional. Money back, if returned within 10 days. 


GEORGE H. MORSE 
92%7—28th Street South Arlington, Va. 


ARMY-NAVY BARGAINS 


Haversacks ... a9) ef Ol Carts DOlE se ciereysierieteyer 
Hobbles .... -50 Rope lariat ..... 
Helmet eagle.. .. 35 Sword bayonet.... 
Europ cutlass. . . 2.50 Model cannon 7”.. 

75th Anniversary Catalog 1865-1940, 308 pages, 
over 2,000 illustrations of pistols, rifles, daggers, 
medals, saddles, etc., mailed for 50 cents. 1942 
circular for 3c stamp. 

FRANCIS BANNERMAN SONS, 50! Broadway, New York 






WOODSTOCK 


TYPEWRITER 





COMPLETE HOME- 






STUDY COURSES 
and educational poor 
slightly used. Sold 
rented, exchanged. Ali 
subjects. Money-back 
guarantee. Cash paid 
for used courses. Full 
details and illustrated 72-page bargain catalog FREE. 
Write today! 
Dept. 


NELSON CO0., 






500 Sherman, P-243, Chicago 
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Take first step, without obligation, 
towards protecting your invention. 
Mail coupon today for free ‘‘Record 
of Invention’? form to legally dis- 
close your invention. We also send } 
Free 48-page ‘‘Patent Guide’ con- |; 
taining instructions on how to patent cu 
and sell inventions; details of search 
Services; easy payment plan; other 
interesting facts, 


CLARENCE A. O’BRIEN 
















24C Adams Bldg., Washington, D. C. 


REGiSTERED PATENT ATTORNEY 


Please send me your 48-page ‘*Patent Guide’’ and 
your specially prepared ‘‘Record of Invention’’ 
form FREE. This request does not obligate me. 


Address 


CLiye Getetotsl shea steisideleyy ic oie (eeu tiie fei o UAC s jeie, le cerieiers 
(Please write or print plainly) 
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Established 1853 


Corn Exchange 
| Bank 
Trust Company 


13 WILLIAM STREET 


and 
74 Branches located in 
Greater New York 


Member of the Federal Deposit Insurance 
Corporation 
































The Binary Slide Rule 


equals a 20 inch straight 
slide rule in precision. Has 
ye Ane HuOR es ality 
eta 2 L4, Binary. 


a A, 

cays Cou ‘&\ Add and Subtract Scales. 
i \¥ Mila) Gives Trig. functions to 
Eo es 


1 minute from 0 to 90 

Jes] degrees. The  engine-di- 

Se wy} vided scales are on white 

. Be7/ enameled aluminum. Per- 

manently accurate. Dia. 

814”. Large figures and 

graduations eliminate eye- 

strain. Exceptional value 

and utility. Price with instructions $5.00, cash or 

C.0.D. Circular free. Your money back if you 
are not entirely satisfied. 

Gilson Slide Rule Co., Stuart, Fla. 
Slide Rule Makers since 1915 








ARITH-MAGIC 


(Not a Machine) 


BUTI—the greatest improyement in Arithme- 
tic since the beginning of time. Solves all 
problems in 1/10 the usual time and 1/10 
the usual effort. Postpaid $1.00. Worth a 
hundred. Arith-Magic, Dept. 18, Maywood, 
Illinois. 








ALNICO MAGNETS 


Strong 
enough to 
ST FLoatsa, balance in 
===, mid - air. 
Can be used 


for hun- 
dreds of experiments, $1.50 pair. 
By placing a 7% oz. slug of ALNI- 
CO in a soft-iron yoke or frame, it 
will lift 30 lbs. if in contact with 
a polished surface. Complete $3.50. 
ULTRA - VIOLET blue-fire in- 
visible ink KIT including U. V. 


lamp $1.50. 
BLAN, 64-W5 Dey St. New York 


_—_——_— a a ee ee ee ee ee ee ee ee 








SMITH & WESSON 
LATS 9 ae 


SPRINGFIELD, MASS. 


POOR 
EYESIGHT? 
Try the New 
PIKE Electric 
Reader 


A boon for 
people 
poor eyesight. Wonder- 
ful for doctors, scien- 
tists and draftsmen. 

Write for free information 
and details of this new in- 
vention that makes reading 
matter 3 times larger. 


E, W. PIKE & CO. Elizabeth, N. J. 


elderly 
and others with 














without annealing, has been developed 
by the Black Drill Company. The 
reamer, made of the same secret-process 
metal which is used in Hardsteel drills, 
[See page 93, February 1942 Scientific 
American.—Ed.], is designed to operate 
in the same manner as the drills and, it 
is claimed, will easily outlast any high- 
speed reamer now in use. While the 
ordinary high-speed reamer will ream 
metals up to 35 degrees Rockwell, 
Hardsteel reamers will ream metal of 
any hardness up to and including ni- 
trided surfaces, without unusual wear. 
They have been used successfully on 
carburized, oil hardened, water hard- 
ened, cyanided and nitrided pieces of 
high carbon, high chrome, and _high- 
speed steel. 

The accompanying illustration graph- 
ically shows the possibilities of Hard- 
steel reamers. A hole drilled by a Hard- 
steel drill in a twist drill, with a Rock- 
well 60 C., is being reamed without 
effect on the reamer. 


ACID INDICATOR 
Used in Controlling 


Industrial Process 


Teresi of the possibilities of the 
solu-bridge controller for industrial pur- 
poses is the recent application of this 
unit, manufactured by Industrial In- 
struments, Inc., to the processing of 
mineral oil. Mineral oil is treated with 
concentrated sulfuric acid in large 
vats. At the end of the treatment cycle 
the concentrated acid which has not 
entered into reaction settles to the bot- 
tom of the vat. Above this there is 
sludge, with treated oil above the 
sludge. The sulfuric acid is first drawn 
off from the bottom of the vat, followed 
by the sludge, and finally the treated 
oil comes through. The conventional 
method of ascertaining when all the 
acid and sludge have been removed is 
by means of a by-pass pipe and visual 
observation. The operator at times does 
not notice when the withdrawal of 
sludge has ended and treated oil starts 
coming through. ‘ 

When the problem was first put up 
to the industrial instrumentation engi- 
neers, their first step was to check ligq- 
uids withdrawn from the vat by means 
of the solu-bridge. It was found that 
sulfuric acid read over 7 percent, the 
sludge approximately 0.2 percent, and 
the treated oil gave a reading of 0. 
Thus by placing a special conductivity 
cell in the by-pass line, and setting the 
indicator of a solu-bridge controller at 
7 percent, the self-contained relay of 
the instrument closes and actuates an 
alarm when sludge begins to come 
through. Again, setting the indicator at 
0.01 percent, the relay will close and 
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give indication when oil starts to come 
through. 

The solu-bridge controller is an elec- 
tronic device which not only indicates 
the conductivity of a given liquid in 
any desired terms, but also, by means 
of its self-contained relay, actuates an 
external warning signal such as a flash- 
ing lamp or audible alarm. The relay 
can also be employed to control some 
suitable corrective means, such as open- 
ing or closing solenoid-actuated valves. 


KNURLING 


Plier-Type Tool 
Is Adjustable 


Kae surfaces can be produced on 
metal rods having diameters between +; 
of an inch and two inches with a new 
adjustable plier-type knurling tool an- 
nounced by the Pacific Specialty Sup- 
ply Company. 

Two knurling wheels are mounted on 
one arm of the tool and a third on a 





Hand knurling on a lathe 


hinged arm which can be adjusted by 
means of a removable hinge pin. In use, 
the tool with its three knurling wheels 
is placed over the work and pressure is 
applied by hand to close the wheels 
against the work surface. The work can 
be rotated by any means as in a lathe 
or drilling machine, or it can be held in 
a vice and the tool revolved around it. 


NOZZLE INSERT 


Of Ceramic, for Air 
Blasting Equipment 


An extremely hard, abrasion-resist- 
ing ceramic, now being used instead of 
metal for the inserts of ‘“Long-Lyfe” 
abrasive blast nozzles manufactured by 
American Foundry Equipment Com- 
pany, is claimed to have a hardness 
and density that is superior to many of 
the metals now being used for this pur- 
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Its manufacture is not affected 
scarcity of certain 


pose. 
by the present 
alloys. 

Economy of operation is achieved 
with these inserts because the cost of 
compressed air is kept at an absolute 
minimum since the nozzle wears slowly 
and evenly. Also, because the original 
orifice is preserved without appreciable 

“wear, even after hundreds of hours of 
service, the contour of the blast stream 
is maintained and the work is cleaned 
faster and more uniformly. 

Additional features of this nozzle in- 
clude: High finish bore; no soft spots 
to start uneven wear; non-metallic, thus 
reducing static to a minimum; does not 
“bell out” rapidly; excellent mechani- 
cal strength. 


SWITCH 


Foot Operated For Start- 
Stop Operation 


A FOOT-OPERATED switch which solves 
many problems of frequent start-and- 
stop operations of machines, incorpo- 
rates tungsten contacts which are held 
in open position by spring pressure but 
are brought together to close a single- 
pole circuit when pressure is applied to 
the top of the rubber housing of the 
switch. The switch responds to the 
slightest down pressure of the foot; it 
is claimed that less pressure is required 
than is applied to the average auto- 
mobile accelerator. Rated at 1000 watts, 
these switches have a conservative guar- 
antee, by the Nathan R. Smith Manu- 
facturing Company, for 40,000 opera- 
tions per year. They can be used to 
control the operation of any small ma- 
chinery within the rating range. 


SANDING 


Machine For Use 


On Inner Surfaces 


For use in production work which re- 
quires sanding of the inner surfaces of 
wood grilles and other shapes, a unit 
machine has recently been developed 
by the J. M. Nash Company. Built into 





For inside sanding 
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this machine is an adjustable chair for 
the operator and an adjustable foot 
pedal which controls the tension of the 
continuous sanding belt. 

One of our photographs shows this 
sanding machine in use. The operator 
can apply the work to either the upper 
or lower surfaces of the belt. When he 
finishes with one interior opening, it is 
only necessary to depress the foot pedal, 
whereupon the belt action stops and the 
belt can be released from the pulley 
nearest the operator. The work piece 
is then removed from the belt, the belt 
is introduced into another opening to be 
sanded and then slipped back on the 
pulley. Releasing the foot pedal tightens 
the belt and starts it in motion. 


GAS CUTTING 


Torch Holder 
Is Adjustable 


A NEw torch holder has been devel- 
oped for the Radiagraph gas cutting 
machine by which the torch can be 
set at any angle in vertical and horizon- 





eS Bo 
Cutting at angles—with gas 


tal planes and can be adjusted laterally 
and vertically with reference to the ver- 
tical support on the machine housing. 
The arrangement facilitates application 
of the machine, which travels on a track 
for feed movement over the work. The 
new unit is known as the Protractor 
Torch Holder. 

The torch is held in a clamp on a 
spindle secured at right angles with a 
supporting arm. The arm rotates on a 
horizontal support at the end of a slide 
riding in a bracket. The bracket mounts 
on a vertical post on the machine hous- 
ing. The spindle rotates and clamps at 
a desired angle and is set with the aid 
of a protractor in the spindle assembly. 
The arm and the end of the slide also 
are graduated for rotation of the former 
to an angle and are clamped in set 
position. The bracket moves the arm 
up or down when a crank is turned, in 
or out when a handwheel is operated. 
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OPERATORS 


Get This Book 
“HOW TO 
25¢ RUN A LATHE” 
128 PAGES — 360 ILLUSTRATIONS 


Jobs are open in the defense in- 
dustries for trained lathe operators. 
This popular book clearly explains 
the operation and care of metal work- 
ing lathes. Covers many ‘subjects, 
such as, how to turn—face—taper 
turn—bore—ream and thread. Used 
by lathe operators, apprentices and 
students. Send 25c in stamps for 
your copy. 


SOUTH BEND LATHE WORKS 
503 &. Madison St, South Bend, Indiana 
Lathe Builders for 35 Years 


SOUTH BEND LATHES 













AUSUELIY TOOL OF 1001 USES 


aL Tey) Does precision work on 
metals, alloys, wood, horn, 
plastics, bone, glass, etc. 
For your own hobby en 
jOyment or as a gift. 








A WHOLE TOOLSHOP 
IN YOUR HAND j{ 
Uses 300 accessories to 
grind, drill, polish, cut, 
rout, Carye, saw, sand, 
engrave. 25,000 r.p.m. 
Witee LZ OZa 

socket 


FREE — 64-page Catalog 
ORDER ON 10 DAYS MONEY-BACK TRIAL 
With 7 Accessories, postpaid $18.50 

GHIGAGO WHEEL & MFG. CO 


1101 W. Monroe St., Dept. SA, Chicago, III. 


Experimental and Model Work 


Fine Instruments and Fine Machinery 
Inventions Developed 
Special Tools, Dies, Gear Cutting, Etc. 





‘HENRY ZUHR, Ine., 187 Lafayette St., N. Y. C. 





Free Books for 


INVENTORS! 


INVENTORS: Send immediately 
for your copies of our FRI 
BOOKS, ‘Patent Protection’ a 
“Selling an Invention’. Sixty-§ 
eight pages of interesting facts. 
Tell how Patent Laws protect you; 
kind of sketch or model needed; 
simple steps to take without cost; il 
how successful inventors have se- 
cured financial assistance; show 
interesting inventions; illustrate 
important mechanical movements. 
Other men have read and profited 
by these books. With books we alsoll 
send Free Evidence of Invention 
form, that you can use to establishll 
date of disclosure. Prompt service, 
reasonable fees, deferred payment 
plan. Strictest secrecy. Highest y 
references. Write us in confidence 
or mail the coupon. The 


facts in our books are worth i 
money to the man with a | 
good invention. 


VICTOR J. 
Evans & UO. 


I 
Registered Patent Attorneys i 
i 
4 


“Patent Pro- 


“When and How to Sell an Inven- 





Washington, D. C. 


BH VICTOR J. EVANS & CO. 
and 


City Of Town.,..he niet 


Street and None noe. 
i State eciecists iaicelelsreare 


tection’”’ 


tion’’, 


Send me free copies of your book, 
Name 


626-C Victor Bldg., 


626-C Victor Bldg., 
Washington, D. C. 
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WILLO VARIABLE 
VIGNETTER 


For Every 
Vignetting Need 


You can use it for cutting out any part of a 
picture you don't want .. . to make multiple 
panel printing easy or to layout a montage. 
Also enables you to make an infinite variety 
of shapes and sizes, ovals, squares, circles, 
etc. 

You have the choice of the popular notched 
vignetting opening, or a smooth edge simply 
by reversing the versatile leaves, 

The leaves are transparent for perfect con- 
trol. When used for enlarging, a full red 
guide image is projected through the leaves 
to the paper, with the actinic white $] 50 
light only where you want it 


MAIL ORDERS FILLED 


WILLOUGHBYS 


World's Largest Camera Store 
Built on Square Dealing 


32nd St. near 6th Ave., N. Y. 








BOOKS 


BOOKS 





for 





Amateur Photographers 


Kopak REFERENCE Book. Latest 
findings of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 
in the selection of photographic ma- 
terials and to teach sound photo- 
graphic methods. $2.85. 





























New Ways IN PuHorocrapuy, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho- 
tography, photomurals, retouching, 
infra-red, and a number of other sub- 
divisions that will not be found else- 
where in as clear and concise a man- 
ner. $2.85. 















Price: Quotep INcLUpE PostTAcE 









We can Supply Any Photographic 








Book in Print 
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CAMERA ANGLES 


Conducted by JACOB DESCHIN, A.R.P.S. 


Stroboscopic Multifiash 


troposcopic multiflash photography is 
7 the term used by Gjon Mili, engineer- 
photographer, to describe the method of 
making such pictures as those reproduced 
here. To the already familiar method of 
multiflash, which involves the use of 
several flash sources to make a single 
picture, Mr. Mili adds multiple exposure 
for recording several images on the same 
plate. 

Mr. Mili, who recently exhibited 50 
prints at The Museum of Modern Art 
in New York City, in the first showing 
of his stroboscopic flash work ever held, 
sees in stroboscopic multiflash the near- 
est approach to what he considers a 
faithful method of photographing dancers 
in action. 

“The dance is an expression in time 
and space,” he says. “Accordingly, in 
making a record of the dance, in order to 
retain its quality, a motion-picture 
camera should be employed. A single 
photograph, however fortunate its com- 
position or its expression of feeling, can 
at best suggest only the mood without 
indicating the line of movement or the 
phrasing. In order to record an entire 
movement on a single plate, use was 
made of the technique already known as 
stroboscopic multiflash photography.” 

Employing a 5 by 7 Deardorff studio- 
type view camera, Mr. Mili describes his 
procedure as follows: 

“The camera is held open throughout 
the period of a phase while lights 
equipped with Edgerton high-speed tubes 
are flashed repeatedly—in order to im- 
press a multiplicity of images on the 
same plate. The pattern can be changed 
at will by altering the rapidity of the 








"Dance in Movement" 


flashing—by accelerating or retarding it; 
it is this controllable multiflash element 
which can make possible a truly artistic 
presentation of dance movement. 

“The majority of the patterns ex- 
hibited were achieved with the aid of 
three lights which flashed at intervals 
from 3 to 15 flashes a second, depending 
on the speed of the movement. The 
camera was operated at aperture stops 
ranging from f/5.6 to f/16.” 

The results achieved have both pictorial 
and scientific appeal, sometimes in com- 
bination, sometimes one or the other. 
Rapidity of movement is the first require- 
ment, beauty of movement secondary, 
but essential if pictorial appeal rather 
than pure fact-finding is the result de- 
sired. Because of the extreme speed 





Markova—by multifiash 
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of the light, a fuzzy image is hardly 
possible; only poor focusing will cause 
lack of sharpness. 

In the single stop-action photographs 
included in the show, when 3 to 12 
single flash Edgerton units were em- 
ployed, Mr. Mili tried to catch the dancer 
at the very height of an intricate whirl 
or leap. In the case of the stroboscopic 
multiflash photographs, however, he at- 
_tempted to show a complete sequence of 
movement that included not only the 
most dramatic split-instant action but 
the series of split-instant actions that 
preceded and followed the “main event.” 
In other words, his multiflash shots are 
the still-picture approximation of the 
motion-picture record. 

Thus, he shows the accordion-like mul- 
tiple movements of a+dancer, or the 
spider-web filaments of a human cart- 
wheel split into segments as it flashes 
through space. 





For Minimum Blow-ups 


I making tests of a new fine-grain 
developer, the painstaking worker will 
try “blowing” the negative as far as it 
will go short of the image falling apart. 
But what good does that do if, holding 
onto small grain size, the image actually 
melts away as to quality? More reason- 
able would it be to enlarge the negative, 
or a reasonable portion of it, to the 8 
by 10 or 11 by 14 print you normally 
require. If the result is good after this 
test, you should be satisfied; if it is poor, 
then you may abandon this particular 
“soup” and try another or give the first 
a further chance by checking back on 
yourself to see if you followed the manu- 
facturer’s instructions and recommenda- 
tions as to time, temperature, and so 
on. 
® ® @ 


What's New 
In Photographic Equipment 


Kopax Axi-Metrat Printer Monet 2 

($19.75): Takes negatives from 35mm 
to 4 by 53 inches. Has four adjustable, 
inch-wide, margin masks. Permits strip 
printing of many popular sized roll films; 
provision for introduction of printing 
controls such as ground or opal glass. 
Measures 10 by 8 by 6 inches. Includes 
as supplementary feature ruby Kodaloid 
scales illuminated from below by print- 
er’s ruby safelight. White etched scales 
easily read. 


Kopak Testing Ovutrir ror Acip Rinse 

AND Fixinc Barus ror Paper ($1): 
Compact, two-bottle kit, one for acid 
rinse, the other for fixing bath. 


Generat Exxecrarc Briackour Friasu 

Burss: Small bulb called G.E. “mighty 
midget” blackout photoflash lamp No. 
5-R, identical in size and shape with 
Mazda “mighty midget” No. 5. Large 
blackout flashbulb, identical in size and 
shape with G.E. Mazda No. 21 photo 
flash lamp, known as G.E. blackout 
photo flash lamp No, 22-R. Bulbs have 
special purplish-black coating, whose 
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characteristic is ability to screen out visi- 
ble light, yet letting through the infra- 
red. Lamps are used in conjunction 
with infra-red film. 


“Japs Boms U.S.A.!”: Movie depicting 
historic surprise attack by Japan 
upon Hawaii and incidents that led 
America into war, made available by 
Castle Films in five sizes and lengths, 
three 16mm editions, two 8mm editions. 


Bivrt Micury Mincer No. 5: “Peanut” 

photoflash now available with blue 
coating for use in color photography. 
Color coating has same characteristics as 
that of G.E. No. 21B, matched by East- 
man to color characteristics of daylight 
type Kodachrome. 


Sotrar Mercury Tri-Swirce ($5.50) : 
For use with double contact socket 
and double filament bulbs to provide 
selective lighting in projection printing. 
Light intensities adjustable for 50, 100, 
or 150 watts in accordance with density 
of negative. Designed for tabletop use. 
Single throw, double pole type, with 
levers operating the mercury contacts. 


Bayer Cine Coror Kir ($6.50): Con- 

tains neutral density polarizing fil- 
ter; Type A filter to convert indoor 
Kodachrome for outdoor use; Koda- 
chrome haze filter to absorb ultra-violet 
rays. Filters housed in leather kit, which 
also includes all-metal sunshade and 
filter holder combination. Kit fits prac- 
tically all 8mm and some 16mm movie 
cameras. 


Witiovcusy Exposure Recorp Boox (25 

cents): Contains printed forms listing 
various data in connection with exposure 
and processing, gummed for pasting on 
negative envelopes. Offered as conven- 
ient method of keeping exact records. 


Joun-Bayirz Neutra Densrry Porar- 
inc Firrers: Made of precision 
ground optical glass to darken skies and 


.eliminate glare and reflection, specially 


recommended by manufacturers for use 
in color photography. Available in all 
sizes; those fitting Series V and VI in 
the Eastman Kodak series list at $2.90 
and $3.40, respectively. 


Eastman Exvecrric X-Ray Timer ($15): 

For use in processing X-ray films. 
Designed for timing in }-minute intervals 
for periods up to 10 minutes. Six-inch 
translucent Tenite dial with opaque 
markings read in silhouette; dial illumi- 
nated from within like safelight. Convex 
glass protects dial and hands of timer. 
All controls on top. Repeat timing. 
Operates only on 60-cycle 105 to 120-volt 
A. C. Housed in case of die-cast metal, 
finished in smooth dark-grey enamel. 
Included is 48-inch rubber-covered elec- 
tric cord, with plug. 


8mm Renvat Service: Initial listing of 

75 subjects consisting of features, 
cartoons, sport shorts, travel subjects, 
musicals, and novelties, announced in 
Bell & Howell’s 1942 edition of cata- 
logue of recreational films. 
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“CHOOSING 


YOUR CAMERA” 
Write for this 
32 page bookle? 


FINE AMERICAN MADE CAMERAS 





Photography 


ITS SCIENCE 
AND PRACTICE 


The whole of the modern science 
of photography, as it is understood 
and practiced today, is surveyed in 
this invaluable book. In clear and 
full detail the authors present the 
techniques of photography and the 
fundamentals of the subject. 97 
illustrations in line and halftone, 
with color chart. At all book- 
sellers. $5.00 


By JOHN R. ROEBUCK and 
HENRY C. STAEHLE 












introduction by C. E. KEN- 

NETH MEES. Director of the 

Research Laboratory, Eastman 
Kodak Co. 


D. APPLETON-CENTURY CO. 
35 West 32nd Street, N. Y. 





$3159 Craig 16mm Jr. Editor 
$23.65 


edit- 
ing outfit in one 
compact unit . 
no flicker... 
motion 


stop 
anywhere 
- easy to cut and 


splice 
plete 


com- 
" $23.65 
Write Dept AD 






PHOTOGRAPHIC CHEMICALS 
Ready for instant use! No Fuss! 
No Muss! Made with double 
distilled water . . . according 
to standard, well-known formu- 
lae. Available in quart bottles. 
720 Developer,40c 760 Developer, 40c 
020 Developer, 60c 020 Replenisher, 50c 
Ray-Del, 65¢ 4-Min. Developer, 70c 
Fixer-Hardener, 50¢ 
At All Leading Dealers — Weite for Literature 


© Wiener RAYGRAN Conn 


425 FOURTH AVE. NEW YORK CITY 
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POLAROID= 


Ideal LIGHT polarizing material 
for all experimental purposes 


tance) | SOR y 
2 pieces, 2x special $] 


with full instruc- 
tions 

Scientific & Laboratory Apparatus 
68-70 W. BROADWAY, N.Y.C. 


Post- 
paid 


HARRY ROSS 








INVENTORS 


Take prompt steps to protect your invention. Delays are 
dangerous. Get new FREE book, ‘‘How to Protect, 
Finance and Sell Your Invention,’”’ and ‘Invention Rec- 
ord’ form. Preliminary information free. Reasonable fees. 
Conscientious counsel. Easy payment plan. Learn how to 
protect and sell your invention. Write us today. 

McMORROW and BERMAN, Registered Patent 
Attorneys, 175-S Barrister Bldg., Wash., D. C. 


For Scientific and Technical Books 
Try our BOOK DEPARTMENT 
SCIENTIFIC AMERICAN 





atenyy YOU CAN 
we MORE FISH 


Creek Chub’s new 1942 catalog is a 
practical, fascinating, reliable guide 
to better fishing! Shows lures and 
flies in natural colors! Sent FREE 
upon request! Write today! 
CREEK CHUB BAIT CO. 
Garrett, Ind. 





533 So. Randolph St. 


BUY BEARING 
BLIGHT-RESISTANT 
CHINESE CHESTNUTS 


Most productive of all nut trees, 
easily grown, heavy yielders. 


PLANT FOR BEAUTY—PROFIT—SHADE—NUTS—FUN 
Northern Strains. Send postcard today for FREE Book- 
let and price list. English Walnuts, Stabler Black Wal- 
nuts, etc. Excellent as ornamentals, I have experi- 
mented with nut trees for over 45 years. 


SUNNY RIDGE NURSERY, Box SA, Swarthmore, Pa. 


‘CHESTN UT, , 


JANE’S 
FIGHTING SHIPS 
and 


JANE’S 
ALL THE WORLD’S 
AIRCRAFT 


Wier two volumes,  for- 


merly published only in Eng- 
land, are standard reference 
works on their subjects. War- 
time conditions have made 
these books virtually unavail- 
able in the United States; 
hence we are happy to an- 


nounce that arrangements 
have been made to publish 
them in this country. We can 
therefore fill your order, after 


the middle of February, at 
$19.00 
postpaid 


per volume 


Scientific American 


24 West 40th Street New York, N.Y. 














Our Book Corner 


THE BOOK DEPARTMENT of Scientific American 


is conducted, 


with the co-operation of the Editors, to make available for you a 


comprehensive book service. 


Each month the Editors select and 


review in these columns new books in a wide range of scientific 


and technical fields. 


In addition, they are ready at all times to 


advise you regarding the best available books on any subject. 
You are invited to use this service freely. Tell our Book Depart- 
ment what kind of books you want and you will be furnished 


with a list of available titles, including prices. 


When inquiring 


about books, please be specific; remember that we can be of the 
greatest help only when you tell us just what you are looking for. 


CIVILIAN DEFENSE 
By Lt. Col. A. M. Prentiss 


HE means and methods of air attack, 
Tine effects produced by each, and the 
scope and character of their threats to 
civil life. Detailed to the Chemical War- 
fare Service since 1917, writer of Chemi- 
cals in War, the author discusses and 
factually describes civilian protection 
against high explosives, incendiaries, 
gases. Likewise, organization of aircraft 
warning for both active and passive de- 
fense; necessary protective services for 
the public; methods of protection for 
homes and_ industrial establishments; 
probable influence of civil air defense on 
our national life and future development 
of large cities, including relative present 
safety in tunnels, subways, cellars, and 
skyscraper basements, roofs, and middle 
stories. Of the utmost importance to 
everyone; vital for those responsible for 
the safety of others. (334 pages, 6 by 9 
inches, 42 illustrations.)—$2.85 postpaid. 
—A. D. R., IV. 


MODERN PLYWOOD 
By Thomas D. Perry 


[| Rae for more than 30 years with 
plywood manufacturing, the author of 
this book brings to his subject an inti- 
mate knowledge of the technicalities as 
well as the practical applications of this 
material which is finding more and more 
uses in modern industry. Plywoods are 
conveniently classified into types and 
techniques of manufacture, are fully and 
effectively described. An excellent bibli- 
ography is provided. Mr. Perry is also 
the author of the aricle “Rolling Off a 
Log,” published in this issue of Scien r1F1¢ 
AMERICAN. (380 pages, 6 by 9 inches, 
188 pertinent illustrations. )—$4.60 post- 
paid —A. -P. P. 


MATHEMATICS—ITS MAGIC 
AND MASTERY 


By Aaron Bakst 


A oer eae approach to _ algebra, 
geometry, trigonometry. The sugar 
coating consists of brightness, humor, and 
downright inherent interest. This book 
has no text-book earmarks, but was writ- 
ten by a human being. You not only 
learn these branches of mathematics, but 
are beguiled along the way by an im- 
mense collection of mathematical oddities, 
time-savers, short cuts, recreations. Of 
course, it is not altogether painless—an- 
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other way of saying that this is no 
freakish, frivolous book to be taken 
lightly; it is pretty solid stuff; an invest- 
ment. Simply, the author saw no reason 
to be dull, if a thing could be made bright. 
(790 pages, 514 by 81% inches, illustrated.) 
—$4.10 postpaid.—4. G. I. 


THE STORY OF VARIABLE STARS 
By Leon Campbell and Luigi Jacchia 


ne of the new Harvard books on as- 
O tronomy. Aimed at serious amateur 
astronomers. Amateur astronomers who 
wish to see what variable star work for 
the semi-professional is like, and to 
understand the background of the sub- 
ject of variable stars in general, will find 
the account in this book, the senior au- 
thor of which is the well-known patron 
saint of the variable star observers in 
this nation. The book is thoroughly prac- 
tical—gets down to cases. Chapters: 
How Variables are Found; Observing the 
Variables; Using the Observations; Pul- 
suting Stars; Red Variables; Explosive 
Stars; Erratic Stars; Stellar Eclipses. 
(226 pages, 534 by 83% inches, 82 illustra 
tions. )— $2.60 postpaid.—A. G@. I. 


BUILDING INSULATION 
By P. D. Close 


RiTttEN by a former Technical Secre- 
W tary of the Americal Society of 
Heating and Ventilating Engineers, this 
is a book that gets down to particulars; 
its reader, or serious student, would carry 
away a pretty solid knowledge of the 
physical science behind building insula- 
tion as well as the practical aspects. A 
meaty book, technical, but not abstruse. 
It lists the various brands of insulation 
and names names. (328 pages, 514 by 
814 inches, well illustrated.)—$3.10 post- 
paid.—a. @. I. 


THE COLORADO CONQUEST 
By David O. Woodbury 


Be Dam is only the last chapter 
of this rapidly running account 
mainly of the everlasting fight, fight, fight 
in the winning of the sub-sea level Im- 
perial Valley from the ever-threatening 
Colorado River, termed the “Red Bull.” 
First, projects. Then defeats. Growth. 
Quarrels among men. Dark years. Floods, 
Struggle with the River. Tussle titanic. 


Defeat. More battle. More defeat, de- 
feat, defeat. No hope but—fight on. 
Inundation, Tragedy. Fight on. Near 
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victory, then all lost again for the fifth 
time. Start again—fight with $1,500,000 
and all for naught. Begin once more and, 
at last (1907), victory and prosperity— 
to be followed by internal troubles with 
crooks, politicians. Finally—the last 
quarter of the epic—Boulder Dam, and 
the Red Bull was cowed at last. The 
author is an engineer and explains the 
events with an engineer’s knowledge, but 
the events were so dramatic that no novel- 

_ ist could improve on their cussedness. 
The account reads like a historical novel 
—especially where the old horse relieved 
himself copiously! You'll be able to put 
this book down—about 4 A. M. (367 
pages, 534, by 814 inches, illustrated.)— 
$3.10 postpaid.—4, G. I. 


SAVE UP TO 70% 


ON TECHNICAL BOOKS 


Many of These Titles Reduced For the First Time 


QUANTITIES LIMITED 


PLACE YOUR ORDER NOW 


Pub- OUR 
AUTOMATIC ARMS i me lisher’s SPECIAL 
By Melvin M. Johnson as: a! Baie PRICE 
and Charles T. Haven GERMAN EOR® CHEMILS TSaess eee oe Dei Vriess.c 2... 3.00 150 
: CHEMICABRIRRENCH? Sete Sia Ae ce Delt e oe 4.00 2.00 
Gens treating one of the TECHNICAL ANALYSIS OF ORES AND 
most important factors of the pres- METALLURGICAL PRODUCTS........ Hilleceeeree oo 3.00 1.50 
ent war, this book covers the true “auto- MO LORD I CaulONIAR Vee eee Dierfield 
matic” arms, such as machine guns, ma- WV OL ls Gl RAVIENIN Ey ReE IN @ rel Nl Gale 1hS Ee 4.00 2.00 
chine rifles, and machine pistols, or sub- VOLS 2 PE NGLEISH-PRENCEH-G-B RIVUAIN seems ener nee 4.00 2.00 
machine guns. Also, pocket pistols, noles CSRS Cameo aes 4.00 2.00 
shotguns, sporting and military rifles TION Coen 3.00 1.50 
which technically may be described as | pMBALMING FLUIDS................... Mendelsohn..... 4.00 2.00 
semi-automatic, since they load automat- | STORY WEAVING....................... ivianee aa 2.00 1.00 
eal lone thts ONby £ Sine ioe wan || JEUNE IDWASS, . 5. 55naccconeuascnuneueonec- Redgrove...... 5.00 2.50 
single pressure of the finger. Beginning | PALEOZOIC FISHES..................... Moy-Thomas... 2.00 1.00 
with earliest history and development of ee re AND THE UNEM- eS re een 
as | Sali ELOY De ree en as meee teas ee eis) aoe eee INSOLE ae eos ; : 
eee vets one Progressing 1 let /SMAGNESIUM @ ITS ATLOVS.. 0) Haughton. ..... 1.50 15 
c ? P : ANIMAL LIFE IN FRESH WATER...... Mellanby....... 3.00 1.50 
they work, how to keep them firing, how | BrEyERAGE MANUFACTURE............ Morgan........ 10.00 5.00 
employed in combat. Appendices include | [RATHER FINISHES.................... Midd ene 4.25 2.25 
table of weapon types, many operating | WHITE SHOE DRESSINGS...... ........ johns eee 4.25 2.25 
diagrams. First named author is Captain | PERCEPTION OF LIGHT................ Wii ac ren 2.50 25 
Be ee Cee BSCE Taine Mone Ot CANNING PRACTICE & GONTROL. "Tous ok 10100 5.00 
] i j ] ub Scns ODLCS car ceksvonelescr . 5 
wie bays seca ate | OR BG ee Aas 
arms collector and co-author of 4 History | ROOK OF GARDEN IMPROVEMENTS... Brett.......... 2) 50.-. = #25 
of the Colt Revolver. Invaluable and | ASTHMA................c:cccccesveeeeees anders...) 1.50 75 
fascinatingly instructive. (344 pages, 6 by | CATARRH..............0-:20-ceeeeeeeeens Vanders.45 1 05- 1.50 oh 
914 inches, over 150 illustrations.)—$4.60 | HOW TO ESCAPE COLDS & INFLUENZA. ............... 1.00 50 
postpaid.—A. D. R., IV. PHOTOGRAPHY FOR PROFIT........... te Nettel.?. ,.+.: 2.00 1.00 
MORE INDOOR COMMUNITY GAMES.. Hedges SNR dina : M0 . & 
: FOREIGNIEX CHANGE = ogee een as ocken tein rent : 
SE SL HE.NAVY NOW VOUR*S CHILD sS.BEAUT YS) 2 ee eee Howes ta 1.50 75 
By Lt.-Commander John T. Tuthill, Jr. VOUR CHILD’ @ HEALTH. eo) ene Coopers) 1.50 75 
ah ‘ VOURSCGHIED.C DIE Tae om eee Dinko 1.50 75 
O~* life in the Navy. A Bluejacket’s | QUALITATIVE ANALYSIS............... Masone seem: 1.00 .50 
Day; The Recruiting Office; The | SPARKING OF STEEL................... Pitot eee 2.00 85 
Training Station; Service Schools; IRON & STEEL WORK CHEMISTS...... Heessis.-2..-.- 1S .60 
Aboard a Battlewagon; the Fleet and its MINERALOGY OF ARIZONA............ Guild fxn aa teres eS; .50 
Auxiliaries; Submarines; Sick Bay and | BRITISH CHEMICAL INDUSTRY....... Mintle eee 4.50 1.50 
sy , : THERMIONIC PHENOMENA............ Block, oe 2.50 1.25 
Health; Liberty—these chapters give the PRACTICAL HYGIENE Berge 150 75 
scope of this book, which is largely pic- | BEET SUGAR CHEMISTS’ HANDBOOK.. Moeller-Krause.. 1.50 ‘15 


torial, but usefully informative in pic- | REINFORCED CONCRETE IN EUROPE. Colby.......... 3.50 1.00 





turing what sort of life everyday Navy | NOTES ON CHEMICAL ANALYSIS...... Craigimy onan, 2.50 1025 
life is. (256 pages, 614 by 914 inches, | RESEARCH NARRATIVES VOL. I........ Flinn Rides 100 .50 
many illustrations.) —$2.60 postpaid— | RESEARCH NARRATIVES VOL. II...... Flinn........... 1.00 .50 
Ae Cel: REATINIVUATKSUIN Gy Ga een ee etic Mere eye eke Humphreys..... 2.50 1.00 
OIL SALESMAN’S PRIMER Se Pe cas Bittle. aos 5g aste 0 
OOD RV UMB ERS Scab MUSH Rene seer aViWOOd sane ee , 
WORKING WITH THE MICROSCOPE rane LEATHER CHEMISTS’ y 
By Julian D. Corrington POCKMETEBOOKHe - ater ers eee Atkin&Thompson 6.00 4.00 
RAB UIVEACIINS Mig Ga G © Unie ni eerie re Vandersermeci: 1.50 1.00 
pe fill an existing gap between two | VARNISH MAKING (A SYMPOSIUM).... ............... 6.00 3.00 
types of books on the microscope—the 
too advanced work for the professional 
and the too shallow work for the juvenile (To above prices add 10 cents postage for each book. 
—this new work has just been written by For foreign postage add 35 cents for each book.) 
the Professor of Biology at Washington 
College. In it, he goes progressively with 
the serious beginner from the very begin- For Sale by 
ning all through explicit, practical chap- 
ters on: The Microscope; Temporary | SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. 
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The Editors Recommend 


THE ENGINEER’S SKETCHBOOK OF MECHANICAL 


MOVEMENTS—By Thomas Walter Barber. 


Working drawings 


of practically every. conceivable movement, device, appliance, and 
contrivance employed in the design and construction of machinery 


for every purpose. 


SCIENCE EXPERIENCES 
WITH HOME EQUIPMENT 
—By C. J. Lynde. A book of 
200 simple home tricks based 
on physical laws, each experi- 
ment being illustrated and its 
principle explained. $1.45 


SUPERSONICS—By Prof. R. W. Wood. A 
great deal of data on science of inaudible sounds, 
their every aspect, physical and biological, by 
a noted physicist-inventor. Has bibliography of 
articles on subject in many journals. $2.10 


PROCEDURES IN EXPER- 


Nearly 3000 illustrations. $4.35 


THE ARMED FORCES OF 
THE PACIFIC—By Capt. W. 
D. Puleston, U.S.N. Compari- 
son of the military and naval 
power of the United States and 
Japan, by a naval officer of 
mature and experienced judg- 
ment. $2.8 


MACHINERY’S HAND- 
BOOK — Eleventh Edition. 


Best 
Sellers 


in Science 


FOOD ALLERGY. How any- 
one can work out a diet to fit 
individual needs, and thus avoid 
digestive upsets and hidden al- 
lergies. Dr. Walter C. Alvarez, 
Mayo Clinic, is editor-in-chief. 

$1.00 


DYKE’S AUTOMOBILE AND GASOLINE 
ENGINE ENCYCLOPEDIA. 
standby for the automotive technician, garage 
man, and technically minded automobile owner. 
1483 pages, 4600 illustrations. $6.50 


Grand old 


FIRE FROM THE AIR—By 
Pertinent 


IMENTAL PHYSICS — By 
John Strong, Ph.D. A wealth 


kind for the constructor, ex- 
perimenter, and skilled crafts- 
man, $6.80 


STEEL SQUARE POCKET BOOK—By 
Dwight L. Stoddard. Practical methods of us- 
ing the carpenter’s steel square for layout work 
of all kinds. Time-tried methods used by two 
generations of carpenters and found both rapid 
and accurate. $1.00 


WE NEED VITAMINS—By 
Walter H. Eddy and G G 


. AND 
Hawley. Pocket primer of the 


“Bible of the mechanical indus- 
of useful data of a practical try,’’ enlarged to 1815 pages of 
latest standards, data, and in- 
formation required daily in the 
shop and drafting room. $6.10 


OBSERVATIONS OF MARS 
ITS CANALS — By 
Harold B. Webb. Collection of 


J. Enrique Zanetti. 
facts regarding incendiary 
bombs. History, modern types, 
materials, and the strategy and 
tactics of their use in modern 
warfare. $.60 


THE COMPLETE GUIDE TO SOILLESS 
GARDENING—By Dr. William F. Gericke. 
The man who invented soilless gardening has 
prepared this comprehensive and authentic guide 
covering all phases of this fascinating work. For 
amateur and professional. $1.95 


TOOL MAKING—By C. B. 
Coles. Instruction for making 
and using all kinds, from per- 


nature and functions of the observations, with careful draw- sonal tools to arbor presses, 

vitamins. Modern scientific data ings. Written for other obsery- lathes, planers, etc., in differ- 

for laymen. $1.55 ers, not for the entirely un- ent metals. $3.60 
initiate. $1.60 

TURRET LATHE OPERATOR’S MANUAL BOMBS AND BOMBING—By Willy Ley. A 


—By Longstreet and Bailey. Expert lathe oper- 

ators are needed in national defense work. This 

book gives a thorough course in lathe operation. 
2 


fairly technical account of the things that every 
civilian should know about bombs, their action 
and methods of use. Contains 121 pages, with 
a few illustrations. 1.35 


HANDBOOK OF CHEMIS- 
TRY AND PHYSICS. In- 
cludes 520 pages of physical 
constants of organic com- 
pounds, many new data on plas- 


WHAT THE CITIZEN 
SHOULD KNOW ABOUT 
THE NAVY—By Hanson W. 
Baldwin. A non-technical ac- 
count of life in the Navy, types 


PROCEDURE HANDBOOK 
OF ARC WELDING DE- 
SIGN AND PRACTICE— 
Lincoln Electric Co. Sixth edi- 
tion of a famous book covering 


tics, a 65-page table on in- 
dustrial organic compounds, 
and_so on. 2564 pages. 

In U. S. A. and Canada $3.60 


Elsewhere $4.10 illustrations 


A MARRIAGE MANUAL—By Hannah M. 
Stone, M.D., and Abraham Stone, M.D. A 
practical guide to sex and marriage, covering 
fitness for marriage, mechanism of reproduction, 
prevention of conception, and similar vital sub- 
jects. Answers questions most often asked these 
authors by their consultants. $2.60 


PLASTICS, PROBLEMS 
AND PROCESSES—By Dale 
E. Mansperger and Carson W. 


of ships and their uses, naval 
planes, guns, torpedoes, mines, 
communications, 
tactics and strategy. wate a6 
Ze 


THE NEW ENCYCLOPE- 
DIA OF MACHINE SHOP 
PRACTICE—By George W. 


every phase of arc welding in 


detail. Limp leatherette, 1117 

elements of pages, several thousand illus- 
trations. 

0 ine WesacAc $1.50 

Elsewhere $2.00 


PERSPECTIVE MADE EASY—By Ernest 
R. Norling. For draftsmen and artists, this vol- 
ume tells the things they should know but often 
don’t—all the details of perspective, simply ex- 
plained and illustrated so that all rules may be 
easily grasped, progressively, from simple to 
complicated forms. $1.85 


TEXTBOOK OF CHEMIS- 
TRY—By Albert L. Elder. 
Recommended to those who 


Pepper. For hobbyists and ex- Barnwell. A ‘‘must’’ for the have formerly studied elemen- 
perimenters, this volume gives library of anyone whose interest tary chemistry and find need 
a large number of detailed even remotely touches on me- for a_ refresher book which 
plans and instructions for mak- chanics. Text covers all types will also bring them up _ to 
ing all kinds of useful and of machines and their uses in date in the ever-advancing field 
ornamental articles from tubes, practical work. $2.00. With of chemistry. Last chapter 
rods, sheets, and blocks of flexible cover, thumb index. gives a pre-view of organic 
plastics. $2.70 2.5 chemistry. $3.85 


ATOMIC ARTILLERY — By John Kellock 
Robertson, Electrons, protons, positrons, 
photrons, neutrons, and cosmic rays, all described 
for the layman in plain language. Also trans- 
mutation of the elements and the manufacture 
of artificial radio-activity. $2.35 


NEW HANDBOOK OF THE HEAVENS— 
By Bernard, Bennett, Rice. An introduction to 
astronomy. Painlessly covers stars, planets, 
moon, sun, comets, meteors, nebulae, and so 
on. $2.60 


KEEPING YOUR HOUSE IN REPAIR— 
By A. Frederick Collins. From carpentry re- 
pairs to plumbing, from painting to concrete 
work, from glazing to wall-papering, from heat- 
ing plant to electrical repair work, practically 
every job around the house is described in 
detail. $2.60 


The above prices are postpaid in the United 
Add, 


25c for 


States. on foreign orders, 
noted. 


postage on each book, except as 
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OUR BOOK CORNER 


Mounts for Immediate Study; Simple 
Balsam Mounts; Procedures in Micro- 
technic; Processed Balsam Mounts; Cell 
Mounts; Stained Whole Mounts; Smear 
Preparations; Bacteria; Microscopic 
Skeletons; Grinding Hard Objects; Sec- 
tioning by Manual and Freezing Methods, 
Celloidin Method, Paraffin Method; 
Newer Technics; Special Preparations; 
Preparation and Use of Reagents; 
Sources of Supplies; Literature; Tables. 
This book really gets down to cases, 
(418 pages, 6 by 9 inches, 116 illustra- 
tions. )—$3.60 postpaid.—4. @. I. 








CHESS 


By Kenneth M. Grover 
and Thomas Wiswell 


HH” to play it, including: Instructions 
for the Beginner; How the Pieces 
Move and their Values; Primary End- 
ings; Fundamental Theories and Maxims, 
Complete for novice and expert with 
complexities diagrammatically reduced 
to a minimum. (92 pages, 5 by 8 inches, 
illustrated.)—$1.10 postpaid.—A. D. R. 


BASIC FIELD MANUAL, 
INFANTRY DRILL REGULATIONS 


Prepared under the direction of 
the Chief of Infantry 


N= drill regulations, a practical work- 
ing manual for commissioned and 
non-commissioned officers. It also con- 
tains chapters on the new rifle, pack and 
equipment, discipline, courtesies, guard 
duty. (283 pages, 444 by 714 inches, il- 
lustrated.)—50 cents postpaid.—d. @. J. 


A HISTORY OF 
MEDICAL PSYCHOLOGY 


By Gregory Zilboorg, M.D. 


De scholarly, but probably not 
very lively reading except to those 
few who are special students of the sub- 
ject dealt with. (606 pages, 6 by 84 
inches, 19 illustrations.)—$5.10 postpaid. 
cate Gael ie 


COMPLETE GUIDE TO HANDLOADING 
By Philip B. Sharpe 


ae latest in handloading small arms 
ammunition by one of the ablest writ- 
ers in the gun world. Incalculably bene- 
ficial to those who re-load their own 
cartridges as well as any who consider 
doing so. This is a second edition, com- 
pletely revised, enlarged, and further 
amplified by an eight-chapter supplement 
on tools and technique. It is the only 
volume to offer 6200 tested hand loads 
in 110 rifle, revolver, and pistol cartridges. 
Thoroughly covers handloader’s problems, 
his equipment, fixtures, supplies; also 
cartridge cases, their history, develop- 
ment, manufacture, inspection, prepara- 
tion; primers; casting of bullets, their 
sizing, lubrication; entire subject of 
powder from history to storage, trans- 
portation, handling; dies and gages; 
questions of pressure; quantity produc- 
tion for police and clubs. Splendidly in- 


dexed. (537 pages, 814 by 10 inches, pro- 
fusely illustrated.) —$7.60 postpaid. 
Ale Luss eLivas 
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(The Editor will Oppreciate it 


if you will mention Scientific 
American when writing for any 
of the publications listed below.) 


Tuere’s Someruine In THE Arr! is a 

four-page folder describing a number 
of units for solving ventilation problems 
in industrial plants. Such ventilation is 
demanded by conditions of smoke, fumes, 
dust, or simply stale air. Oliver & 
McClellan, Inc., 830 Church Street, New 
York, New York.—@ratis. 


Propucrs, Pranrs, anp Services of the 

Koppers Company are described in 
this eight-page folder, the text of which 
ranges from coals and coke to light oil 
plants and purification systems, from 
valves and couplings to piston rings and 
roofing. Two pages are devoted to the 
uses and characteristics of tar acids, tar 


acid oils, and coal tar solvents. Koppers 
Company, Pittsburgh, Pennsylvania.— 
Gratis. 


Inrropucrion to Raprto is a sample lesson 

reprinted from an available radio text 
dook. The lesson is complete in itself 
and will serve as an introduction to 
modern radio for beginners. Supreme 
Publications, 328 South Jefferson Street, 
Chicago, Illinois —G@ratis. 


Tue Dierecrric Strencru or Guass—AN 

ENcInerRING Virwrornt, by E. B. 
Shand, gives a general summary of the 
use and potentialities of glass as an in- 
sulating material in the electrical indus- 
try. Tables and data curves include dis- 
ruptive strength, breakdown character- 
istics, dielectric breakdown data for 
glass, breakdown data for porcelain, and 
so on. Corning Glass Works, Corning, 
New York.—Gratis. 


TELEvision Transmission, by M. E. 

Strieby and C. L. Weis, is an engi- 
neering report of experimentation in the 
transmission of television signals over 
wire lines. Some of the general problems 
of wire transmission have been included 
in the discussion as well as the results of 
transmission studies on a system linking 
Philadelphia and New Yors. Bell Tele- 
phone Laboratories, Inc., 463 West Street, 
New York, New York.—Limited Free 
Distribution. 


Sarery CLoruine ror Inpustry is an 18- 

page catalog which describes and 
illustrates gloves and mittens, hand 
guards, arm protectors, asbestos clothing, 
welders’ gloves and apparel, and other 
similar safety equipment for industrial 
use. Industrial Gloves Company, 700 
Garfield Blod., Danville, Illinois —G@ratis. 


KENNAMETAL SreEL anp Metat Currine 

Toots anv Bianks is a 36-page cata- 
log covering specifications and prices of 
the materials indicated in the title. Typi- 
cal applications of each type of tool are 
illustrated and photographs and informa- 
tion on specific examples of uses have 
been included. Selection and design of 
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tools, correct grinding procedure, brazing 
blanks, boring tool set-up and other 
pertinent engineering data are presented. 
Request catalog No. 42. McKenna Metals 
Company, 341 Lloyd Avenue, Latrobe, 
Pennsyloania.—Gratis. 


Nationan Farm Cuemvurerc Covuncu. 

Burierrmy is a survey of plant pro- 
ducts which, formerly imported from 
abroad, constitute possible new crops for 
experimentation and large scale cultiva- 
tion in the United States. An itemized 
list of these imports runs to the number 
of 131; supplementing this list is a biblio- 
graphy of literature on the whole general 
subject. National Farm Chemur gic 
Council, 50 West Broad Street, Colum- 
bus, Ohio.—25 cents. 


Tue GeNERAL SupErcrane is a plastic- 

bound pamphlet describing in detail 
a self-propelled, hydraulically steered, 
one-man-operated crane mounted on 
rubber tires. The crane has a maximum 
rated lifting capacity of 15 tons at a 10 
foot radius and a 3 yard bucket capacity. 
It has interchangeable equipment for a 
wide variety of uses in material handling. 
Request catalog G-4120 on your business 
letterhead. The General Excavator Com- 
pany, Marion, Ohio.—@ratis. 


Tue Puysicar Strate or tHe Upper 

ATMOSPHERE, by B. Haurwitz, is a 
96-page summary of our present knowl- 
edge of phenomena above 7 miles — 
noctilucent clouds, meteors, light of the 
night sky, propagation of waves, vari- 
ation of terrestrial Magnetism, aurora, 
anomalous propagation of sound, com- 
position and structure of the atmosphere. 
Technical in spots, popular in others. 
Royal Astronomical Society of Canada, 
198 College St., Toronto, Ontario, Canada. 
—75 cents. 


Vinyiite Prastic SHret aND SHEETING 

is a 30-page illustrated booklet which 
presents complete data and information 
on the various sheet forms of this plastic 
which has a host of industrial applica- 
tions. Available forms—sizes, thick- 
nesses, colors, and _ finishes—character- 
istics, properties, and present uses are 
listed. Request this bulletin on your 
business letterhead. Bakelite Corpora- 
tion, 30 East 42nd Street, New York, 
New York.—G@ratis. 


Tue Airtess WHEELABRATOR is a 16-page 
descriptive pamphlet describing a 
simple mechanical unit that uses centri- 
fugal force instead of compressed air for 
abrasive blasting. The text answers a 
multitude of questions about the device 
itself and about the various industrial 
applications to which it can be put. 
American Foundry Equipment Company, 
Mishawaka, Indiana.—Gratis. 


R-S Burrerrry Vatyss is a 16-page illus- 
trated catalog describing standard 
and special valves for the control of air, 
gas, steam, and liquids under high and 
sub-zero temperatures and varying pres- 
sures. Tabulations give performance 
characteristics and specifications. Re- 
quest catalog No. 10-B. R-S Products 
Corporation, 4530. Germantown Avenue, 
Philadelphia, Pennsylvania.—Gratis. 
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DEFENSE TRAINING SCHOOLS 


are using these practical avia- 
tion books in their curricula 


Elementary Aerodynamics 


D. C. M. Hume $1.60 
144 pp. 54 illus. 


This book has been written for the 
specific purpose of supplying the 
younger students of aeronautics with 
a concise and accurate outline of the 
essential science that lies behind the 
fact of mechanical flight, so that they 
may understand and appreciate the 
intensely interesting field of research 
and engineering that next awaits their 
attention. 


Aircraft Blueprint Reading 


Almen & Mead $1.10 
127 pp. 

The first thorough going, practical 
book on this vital subject. Provides 
simple prints with complete expiana- 
tion of the information they furnish 
and how it is furnished. As a text, it 
has found wide application and exten- 
sive use among aircraft students. 


Practical Mathematics of 
Aviation 

A. C. Downer 

124 pp. 

Here are the fundamentals of mathe- 
matics applied to aviation problems— 
for Vocational, Industrial Adult Train- 
ing Courses. Has proved most useful 
to men preparing for jobs in aviation. 


$1.10 


Aircraft Maintenance 


Brimm & Boggess 
512 pp. 700 illus. 


The young student or beginner will 
find this text simple, clear, and readily 
understandable, a book to live with, 
to study at home, and to keep handy 
for reference in the shop. It is in use 
among leading transport operators, 
universities, private aviation schools, 
trade schools and the air services of 
the U. S. Army, Navy and Coast Guard. 


$2.60 


Aircraft Engine Maintenance 


Brimm & Boggess $2.60 


479 pp. 500 illus. 


Sound and accurate enough for the 
most exacting engineer, simple and 
clear enough for the beginner, detailed 
and practical enough for the shop 
worker. Used as widely as its com- 
panion volume above. The most com- 
plete and comprehensive instruction 
book ever written on the maintenance 
of aircraft engine. 


Aircraft Inspection Methods 


N. Bartholomew $1.35 


128 pp. 43 illus. 

The essential requirements of an air- 
worthy airplane presented simply and 
clearly for the student, mechanic, 
draftsman, instructor, inspector, and 
manufacturer of planes and materials. 
The text has been approved by mem- 
bers of the Army and Navy Air Corps. 


Prices quoted include domestic 


postage. For foreign postage, 
add 25 cents. 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


Editor of the Scientific American books ''Amateur Telescope Making’ 


or a long time, this department has 
Hesosht opportunity to reprint and 
thus make available to the average ama- 
teur a lengthy paper on the tests of the 
82” mirror at the McDonald Observatory 
in Texas, written by Dr. J. S. Plaskett, 
late Director of the Dominion Astrophy- 
sical Observatory: in Canada, originally 
published as Contributions from the Mc- 
Donald Observatory, University of Texas, 
No. 1, later in The Astrophysical Journal, 
Vol. 89. The astronomer Plaskett was 
also an optician, acting as advisor on 
a number of large mirror jobs and as 
final acceptance tester for purchasing 
institutions, 

The amateur who studies this paper 
will follow the tests exactly as the pro- 
fessional sees and makes them—and will 
discover no mysteries but mainly the 
same things he does on smaller mirrors, 
and some of the same old headaches. 
Perusal should flatter his vanity, also 
confirming him in his methods. 

One professional astronomer, director 
of a new observatory, asked this depart- 
ment to suggest the names of men quali- 
fied to make the acceptance tests on a 
very large mirror. Dr. Plaskett was of 
course named, as were others; and then 
A. W. Everest and other advanced ama- 
teurs were suggested. The astronomer 
had had the same thought—for many 
amateurs do more mirror testing than 
any professional, and in this way become 
highly expert in the eye-detection and 
interpretation of shadow subtleties. It 
turned out that the chief practical prob- 
lem was not about the amateurs per se, 
but the university’s trustees: ‘What 
would they say if I nominated amateurs! 
They’d never understand. Id never live 
it down.” We suspect he was right. The 
word “amateur” has two connotations. 

Dr. Plaskett’s article, which will re- 
quire close study, follows: 


” 
SR . 
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Figure 1: Curves of October 5, 1938 
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and ''Amateur Telescope Making—Advanced" 


me Warner and Swasey Company, 
Tete have designed and constructed 
the mechanical parts of the Lick, Yerkes, 
Victoria, and other large telescopes, have 
never undertaken, until the contract for 
the McDonald Observatory was signed 
in 1933, to supply the optical parts for 
their instruments. The deaths of Dr. 
Brashear and Mr. McDowell, who had 
in recent years provided the optical parts 
required, and the desire to make the 
complete telescope, were probably the 
main reasons inducing this famous firm 
of telescope-builders to include an optical 
department in their organization. ‘This 
was established in 1933 under the direc- 
tion of Mr. C. A. R. Lundin, who had 
previously acted as chief optician for 
the well-known firm of Alvan Clark and 
Sons. 

The optical shop was fitted with a 
grinding and polishing machine for the 
82” mirror and with a smaller machine 
for a 574” flat to be used in testing 
the 82”. Work on the latter and on 
some smaller jobs occupied the time 
until the arrival of the 82” disk from 
Corning in October, 1934. Grinding was 
commenced on October 19, 1934; and 
nearly four years later the mirror was 
completed, on October 14, 1938. The 
figuring was not, however, continuous 
throughout the period, as in the hope of 
early completion the figuring with the 
full-sized tool was unfortunately con- 
tinued so far that, early in 1937, the 
focal length became too short. Even 
though the parabolizing was nearly com- 
pleted and the reduced focal length was 
within the range of adjustment provided 
in the mounting, neither the firm nor 
Mr. Lundin was willing to allow such 
a departure from the specifications. It 
required several months’ work with the 
large tool to flatten the curve sufficiently, 
so that the final figuring—for the earlier 
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close approach to the paraboloid was 
wiped out in the flattening process— 
did not begin until October, 1937. Twelve 
months can hardly be considered an 
unduly long time to figure an optical 
surface of this size in a newly estab- 
lished shop. 

Early in 1936 I was asked by the 
Warner & Swasey Company to act as 
consultant in optical and other scientific 
matters connected with their instrument 
work, and in 1937 I visited Cleveland 
twice—once in May during the flattening 
process and later, in October, after the 
commencement of the refiguring. I was 
summoned again in March, 1938 when 
it seemed desirable to make a change 
in methods and remained, with two inter- 


missions, consulting with Mr. Lundin 
until the mirror was completed on 
October 14. 


During a visit, late in March, of Dr. 
Struve, the director of the new observa- 
tory, and two associates—Dr. Van Bies- 
broeck and Dr. Kuiper—a _ different 
method of testing was proposed, depend- 
ing on measurements at the center of 
curvature from which a “curve of shape” 
was developed, the purpose of which was 
to give the true form of the surface 
with exact numerical values of the devia- 
tions from the paraboloid. The results 
from this method, which was extensively 
used and which will be more fully dis- 
cussed later, were, however, at first dis- 
appointing; and early in May the 574” 
flat, which had been given a very fine 
figure by Mr. Lundin a year earlier, was 
silvered and thereafter was used as the 
principal means of testing the surface 
of the 82” mirror. 

It may safely be said that, after the 
flat was set up and the shadow pattern 
at the focus could be observed—the 
method which Mr. Lundin had always 
hitherto used in figuring mirrors—the 
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Figure 2: Curves of shape, 82" mirror 
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progress toward the final result was 
steady, if not quite continuous. As is 
probably the case with all optical work, 
especially large surfaces, various diffi- 
culties and occasional setbacks were en- 
countered. It may be sufficient to men- 
tion first a sharply turned-up edge— 
much preferable, however, to one turned 
down—which required considerable hand- 
work with small tools to reduce, at 
which Mr. Lundin is remarkably expert. 
A second difficulty was irregularity and 
lack of general smoothness over the sur- 
face, a problem completely solved by sub- 
stituting for the full-sized tool a half- 
sized tool, with a long sweeping stroke. 

The final figure came quite rapidly at 
the last, as can be seen in the graphs 
in Figure 2, where the units are mil- 
lionths of an inch and where the curves 
of shape of September 24, when the 
half-sized tool had barely come into use, 
and those of the final week of figuring 
are given. Dr. Struve and Mr. Fred 
Pearson, of the University of Chicago, 
paid a visit of inspection on October 6, 
when, under the knife-edge test at the 
focus, the figure looked so smooth and 
uniform that they adjudged it as nearly 
finished. However, tests at the center 
of curvature next morning and forma- 
tion of the curve of shape showed it as 
still undercorrected to the extent of 20 
millionths of an inch, a whole wave, 
and work was continued. Progress on 
one day enabled an estimate of the 
required time of polishing to be accu- 
rately made, and on this basis the 
paraboloid was considered completed 
on October 12, when the curve of shape 
showed deviations only slightly larger 
than a millionth of an inch, an eighteenth 
of a wave. Tests at the focus showed 
a high central zone, which Mr. Lundin 
reduced to practical invisibility in four 
short hand workings on October 12 and 
13. The mirror was inspected and ac- 
cepted by Dr. Struve on October 15 
and was then made ready for aluminiz- 
ing, necessary to make the Hartmann 
test and to figure the secondaries. The 
mirror was taken out of the vacuum 
chamber on October 24 and set up in 
the optical shop, where the visual and 
photographic tests were completed. 

The method of testing the surface was 
a modification of the well-known method 
of determining the center of curvature 
of a number of zones spaced uniformly 
over the surface and comparing these 
measured positions with those computed 
from the properties of the parabola. 
A cardboard diaphragm was placed in 
front of the mirror, containing 28 circu- 
lar 1.5” holes, spaced uniformly along 
a horizontal diameter at a separation 
of 2.5”. The innermost zone, No. 14, 
has a radius of 7.75”; and the outermost, 
No. 1, of 40.25”. A series of shutters 
before the openings, manipulated by a 
rod extending through a partition, en- 
abled the zones to be opened at will 
without going near the mirror. The 
intersection of the converging pencils 
’ from a fixed artificial star was deter- 
mined at first by an eyepiece and later, 
more accurately, by a knife-edge. Ob- 
viously, in this case, the departures of 
the intersections from the computed posi- 
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tions are double those of the radii of 
curvature and four times those at the 
principal focus. 

The knife-edge is attached to a slide 
moved parallel to the optical axis by 
a screw, the positions of intersection 
being obtained by lines scribed against 
a straight-edge on a stationary aluminum 
plate, rigidly attached at right angles 
to the slide. The positions of the inter- 
sections were either directly compared 
with a standard series in the computed 
positions, or later, as the mirror ap- 
proached completion, the separations of 
the scratches were accurately measured 
by dividers on a steel scale. A modifica- 
tion developed by Mr. Burrell consisted 
in plotting the positions of the zonal 
openings as abscissae and the distances 
of the corresponding intersections from 
that at the center of the mirror as ordi- 
nates. The method is illustrated in the 
upper part of Figure 1, containing the 
measures of October 5, plotted as a curve 
which can be directly compared with a 
normal parabolic curve drawn in a 
dotted line through the computed posi- 
tions. Blueprints were made of the fixed 
parts of this diagram, and the observed 
curve could be rapidly laid down on 
one of these prints from the scratches 
on the plate, the positions of longer 
radius being above and of shorter radius 
below the standard curve. The curve 
was at first considered as indicating 
where glass should be removed instead 
of showing where the surface was too 
flat or too concave. 

It was the purpose of the curve of 
shape proposed by Dr. Struve, Dr. Van 
Biesbroeck, and Dr. Kuiper to overcome 
this difficulty and to represent graphic- 
ally the actual form of the surface and 
the exact deviations from the paraboloid. 
The method is simple, the tilt of the 
element of the surface 2.5” wide, cen- 
tered on any zonal aperture, being deter- 
mined from the deviation of the inter- 
section of the corresponding pencils from 
the computed position. The departure 
of the ends of this element from the 
paraboloid is thus obtained; and joining 
these ends together—in other words, 
alegebraically summing the departures 
consecutively across the surface—gives 
its true form, the factors being so 
chosen that the departures of the inter- 
sections from normal, hereinafter called 
R, in hundredths of an inch, correspond 
to millionths on the curve of shape 
and on the surface. 

Unfortunately, this method is also sub- 
ject to ambiguity, particularly at the 
edge of the mirror, as the curve only 
begins to give reliable information half- 
way between zones 1 and 2; further- 
more, the general slope depends upon the 
choice of zero, or the starting-point of 
the measures. This latter point is illus- 
trated in the central part of Figure 1 
in the measures of October 5. The devia- 
tions of the intersections plotted at the 
top of the figure with respect to the 
parabolic curve are repeated directly 
below, but on a different scale, in the 
broken curve drawn with respect to a 
straight-line base. These deviations, in 
hundredths of an inch, are transformed 
into the smooth curve of shape imme- 
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diately below, showing deviations from 
the paraboloid in millionths of an inch. 
In the lower pair of curves the broken 
curve is exactly the same as above, 
except that 0.05” is subtracted from each 
measure, or the base line is lowered by 
0.05”. The curve of shape, however, is 
quite different, as not only is the slope 
radically different, indicating an alter- 
native method of reaching a parabola of 
slightly different focus by removing glass 
both at edge and center instead of the 
center only, but also the average curva- 
ture is changed. Notwithstanding these 
difficulties, which rapidly diminish as the 
paraboloid is approached, the method is 
of distinct value in representing the 
exact form of the surface and in giving 
numerical values of the departure from 
the theoretical curve. 

As soon-as shadow tests at the focus 
were available, early in May, they were 
used exclusively as a guide for the 
next working, as there was then no 
chance of ambiguity in the readings 
and the high zones could be accurately 
located and marked. The knife-edge 
shadow tests were supplemented and con- 
firmed by the use of a Ronchi plate, 
where the condition of the surface was 
shown by the straightness and paral- 
lelism of the resultant bands. Measures 
at the center of curvature were trans- 
formed into curves of shape for Dr. 
Struve about once a week as a numeri- 
cal record of progress until toward 
the end of the parabolizing, when it 
was felt desirable to check the shadow 
readings by measures at the center of 
curvature and by the formation of the 
curve of shape. For the last ten days 
or so, this was done after every polish- 
ing, as, although the shadow test recog- 
nizes very minute departures from regu- 
larity of figure, it is perhaps not so 
sensitive to very gradual changes such 
as those due to slight under- or over- 
correction. 

This was especially true in this in- 
stance, where the flat was a little over 
two thirds the size of the 82”, of which, 
hence, only a little over half, or just 
beyond the central hole, could be seen, 
and consequently the exact position of 
the knife-edge, its exact focusing, was 
uncertain, with resultant effect on the 
shadow pattern. As a result, though 
the shadow test was essential throughout 
to insure smoothness and regularity of 
figure and to determine where polishing 
was required, the final check on complete 
parabolization depended upon careful 
measures at the center of curvature and 
the resultant curve of shape. These were 
of great value during the last week of 
figuring, where the proper length of time 
for the next polishing was determined 
solely from past changes in the curve 
of shape. Thus, on October 11 (see 
Figure 2) the time required to complete 
the parabolizing, 14 hours, was gaged 
correctly, as seen in the lowest curve, 
from the change produced by the two 
previous workings. And here again, the 
shadow test was essential, for otherwise 
the high central zone, which had no 
effect on the measures at the center of 
curvature, would have escaped notice. 

(To be concluded.) 
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BENEFITS OF WAR 


Ie no sense questioning General Sherman’s terse and 
forever accurate summation that “War is hell,’ and with 
not the slightest Pollyannish inclination, we nevertheless 
point out that the present world-wide conflict of blood 
carries along with it an educationally constructive phase 
that will benefit immeasurably every citizen of this country. 
For the first time in history the men, women, and children 
behind the men behind the guns must learn how to take 
care of themselves and each other when under fire—just as 
the soldier, the sailor, the marine must do in the course of 
his training. 

More than five million men and women in civilian life— 
and the number grows every day—are attending classes, 
clinics, and demonstrations to master the intricacies of first- 
aid and nursing, the science of fire-fighting, the mechanics of 
road repairs and demolition of dangerously damaged build- 
ings, the chemical knowledge necessary for use in the 
decontamination corps, the mechanics and dangers of 
unexploded bombs and delayed-action fuses, the manipula- 
tion of emergency telephone switchboards, telegraph keys, 
radio equipment, and many, many other things which most 
of us have never before felt it necessary to know. Thousands 
of women, heretofore completely competent to drive auto- 
mobiles, are breaking manicured fingernails and acquiring 
“grease-monkey” hands in finding out what motivates 
their cars, how to make emergency repairs. Business men 
from every walk of life feel physically better because of the 
regular exercises incident to walking the beats and engaging 
in other physical aspects of the training of the air raid 
warden, the auxiliary fireman and _ policeman. 

The enormous scope of this sudden national hunger for 
knowledge of “how to do it’—particularly since Pearl 
Harbor—is somewhat difficult to grasp. Indicative of its 
magnitude, Boston called for 400 volunteer firemen, found 
1200 on hand for the first drill; New York City has grad- 
uated 20,000 volunteer “smoke-eaters” from an intensive 
15-week course; Chicago’s police force is recruiting 7000 
members from 224 American Legion Posts to be trained as 
emergency police; more than a million Legionnaires have 
Just been assigned by President Roosevelt the job of 
organizing and conducting—mostly at the Legion’s expense 
—*schools for the training of personnel for the protective 
services in the Citizens’ Defense Corps of Civilian Defense;” 
due to the unprecedented rush of men and women to 
acquire first-aid and other civilian medical information and 
training, the first-aid text book of the American Red Cross 
has been at a premium in many communities for weeks. 

Where will all this lead us? What will be the effect on a 
nation of people who, equipped with knowledge gained the 
hard way—and it isn’t easy, after the day’s work is done, 
to devote four to ten hours a week to schooling—will know 
exactly what emergency treatment to apply in case of a 
highway accident? Will it not be constructive for thousands 
of industrial workers, as well as men and women in all 
branches of industry and civil life, to be familiar with the 
technique of resuscitation in accidents involving electrical 
shock, inhalation of gas, drowning, and so on? Can we 
not hope to become a nation of better automobile drivers, 
from the dual standpoints of safety and economy, if we 
understand more of the “whys” and “wherefors” of the 
“innards” of our cars? What of the benefits to be derived 
from a broader and more intimate knowledge of foods and 
their nutritive values, of general health and sanitation, of 
waste prevention and salvage? 
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The cumulative answer to these and similar questions 
—despite the long, hard road of war and its destructiveness 
and sacrifice—is the unqualified statement that we shall be 
a better nation, a vastly improved people. Still in hearty 
accord with General Sherman, we contend that the con- 
structive forces at work today, on a hitherto unheard-of 
magnitude, will be productive of wide-spread benefit and 
welfare. As the war progresses, we shall learn—if we have 
not already found out—that the job of protecting our ways 
of life from totalitarian encroachment cannot be done with 
one hand while the other retains a golf club, a tennis 
racquet, a fishing rod, or a highball—and that doesn’t mean 
we must deny ourselves recreation. To the contrary, now, 
more than ever, we need recreation to offset the additional 
stress of personal war efforts. But it does mean that we’re 
faced with a two-fisted job that must be done in typical 
two-fisted American manner; that each individual, efficiently 
to perform his share, must make of himself a better executive 
for the accomplishment of his normal business, social, and 
recreative life, as well as his extra-curricular defense 
activities. 

There can be no doubt but that the forces emanating 
from efforts of civilians to fit themselves into a nation and 
a world at war have constructive characteristics. There 
can be no doubt but that the concurrent attempts of fifty 
million or more men, women, and youngsters to find the 
answer to their question, “How can I help?” will, at first, 
produce a certain amount of chaos, many uncomfortable 
growing pains. But, as stated in these columns before, it is 
an absolute certainty that the people of this democracy are 
organizing, are building, and will maintain the greatest 
civilian war effort ever known—and they’re being amazingly 
constructive about it—A.D.R., IV. 


FOR THE RECORD 


S cya criticism has been leveled, in some quarters, 
against certain publications for the printing of information 
and illustrations that, allegedly, may have been of some 
value to the enemy. As to the truth of this claim insofar as 
it applies to each and every individual magazine and 
newspaper in the country, we are not in a position to speak 
with authority, but we question whether any reputable 
publication has knowingly violated the code of honor volun- 
tarily assumed by most editorial desks long before hostile 
action against the United States. 

So far as Scientific American is concerned, no illustrations 
or text pertaining to our national defense efforts prior to 
Pearl Harbor, or to our war activities since that date, have 
appeared within our pages which have not received the 
approval of the proper officials of the Army, the Navy, or 
the Marine Corps.—O. D. M. 


163 


50 Years Ago in... 











(Condensed From Issues of April, 1892) 


LOCOMOTIVE—“The Brooks Locomotive Works, of Dun- 
kirk, N. Y., have recently furnished the Great Northern Rail- 
way with fifteen of the heaviest locomotives in use in this 
country. The general appearance of these engines may be seen 
by reference to the accompanying illustration. The cylinders 
of the first ten of these engines are 20 by 24 in., five of the 
ten having wagon top and five Belpaire boilers. The other five 
have Belpaire boilers and cylinders 20 by 26 in. which is the 
engine shown in our illustration. . . . This locomotive will haul, 





in addition to its own and the weight of the tender, the tracks 
being in good condition and comparatively free from curves: 
On a level—4,505 tons of 2,000 lbs.; on a 20 ft. grade—2,010 
tons of 2,000 lbs.; on a 100 ft. grade—578 tons of 2,000 lbs.” 


STREETCAR—“The Woodland Avenue and West Side Street 
Railroad Company, of Cleveland, O., has been testing a new 
storage battery car, with the view of equipping its lines with 
the same should the test prove successful. The car measures 
21 ft. inside over all and is equipped with 180 cells, which are 
placed under the seats, serving to operate a forty horse power 
Ford & Washburn motor.” 


INVENTORS—“The larger the number of patents granted, 
the greater will be the number of new industries established, 
and our measure of prosperity correspondingly increased. As 
a people we have everything to gain and nothing to lose by 
encouraging inventors, no matter where they live or where 
they were born.” 


PECCARIES—“A recent publication of the National Museum 
contains a paper, by Mr. Frederic A. Lucas, on animals 
recently extinct or threatened with extermination. He finds 
that in nearly every instance the cause is ‘reckless slaughter 
by man.’ As an instance of the way in which animals may be 
destroyed, he refers in the introduction to peccaries. In 1885 
these little animals were so abundant in several counties of 
Texas that their well-worn trails were everywhere to be seen, 
while their favorite haunts could be readily picked out by the 
peculiar musky odor characteristic of the creatures. Shortly 
after that date, hogskin goods being in favor, a price of fifty 
cents each was offered for peccary hides, with the result that 
by 1890 the peccaries were practically exterminated.” 


OIL BURNERS—“The competition between oil fuel and coal 
is a most interesting one, and certainly shows an increasing use 
of oil where the conditions are favorable for its employment. 
Perhaps the most conspicuous of the advantages possessed by 
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oil over coal as a fuel is the readiness with which the most 
intense heat can be employed at any special point desired, and 
the economy with which it can be used for just the period 
required. In addition, there is a great saving of labor in the 
use of oil, and, as there are no ashes, all the work around 
the boilers and furnaces can be kept in a much more cleanly 
condition.” 


CAVE DWELLERS—“The Russians have made a singular 
discovery in Central Asia. In Turkestan, on the right bank 
of the Amon Daira, in a chain of rocky hills near the Bokharan 
town of Karki, are a number of large caves, which, upon 
examination, were found to lead to an underground city, built, 
apparently, long before the Christian era. According to the 
effigies, inscriptions, and designs upon the gold and silver 
money unearthed from among the ruins, the existence of the 
town dates back to some two centuries before the birth of Christ. 
The edifices contain all kinds of domestic utensils, pots, urns, 
vases, and so forth. The high degree of civilization attained 
by the inhabitants of the city is shown by the fact that they 
built in several stories, by the symmetry of the streets and 
squares, and by the beauty of the baked clay and metal 
utensils, and of the ornaments and coins which have been 
found.” 


SPRINKLERS—“The introduction of automatic sprinklers 
has reduced the average loss per fire, within the experience 
of the Boston Manufacturers’ Mutual Fire Insurance Com- 
pany, where they were in service, to 8.3 per cent, and the 
average loss per claim to 6.9 per cent of what it is apparent 
that such fires and claims might have been under the previous 
conditions of protective apparatus.” 


GRIPPE—“There is much truth in the remark of one who 
observed: ‘The worst thing about the grippe is that you are 
sick with it so long after you get well.” 


RAIL SPEED—“Engine No. 385 of the Central Railroad of 
New Jersey broke all records of high speed on February 26, 
by running a mile in 39} seconds, or at the rate of 91.7 miles 
per hour. The engine is a Baldwin compound. In speeding this 
engine the first mile was made in 76 seconds, the second in 62, 
the third in 534, the fourth in 454, and the fifth in 394 seconds.” 


PHOTO-ENGRAVING—“The first ‘process’ pictures, as 
photo-engravings were called, were very faulty, principally 
from the low relief. obtained, which made them especially 
difficult to print in ordinary type forms, but by years of 
experiment and hard work this method of making pictures has 
been brought to such a degree of perfection as to practically 
supersede the more laborious hand engraving for quite a number 
of purposes,” Ss 


MILITARY OBSERVATION—“The presence of balloons 
over the forts and encampments in Poland is becoming more 
frequent than ever, and this fact is causing much indignation 
among Russian army officers, who are helpless to prevent mili- 
tary secrets from becoming known to the German officers, who 
are known to be taking observations from a height that places 
them beyond the reach of any bullets aimed at them... Even 
modern cannon... could not be used against balloons, for the 
reason that gun carriages have not yet been made that allow of 
a perpendicular elevation.” 
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Marching right along with the armed 
forces of this country are thousands of 
telephone workers. 

They work side by side with the Army 
and Navy. Wherever the need is commu- 
nications, you are likely to find telephone 


men and their trucks and materials. 


BELL TELEPHONE SYSTEM 





Were backing them up” 


Day and night the order is for speed 
and more speed. 

They wear no uniforms, these telephone 
workers, but men in uniform know how 
much they are putting into the Nation’s 
biggest job. They see it first-hand and 
they know it is first-rate. 





“THE TELEPHONE HOUR” IS BROADCAST EVERY MONDAY EVENING OVER THE N.B.C. RED NETWORF 
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""*GUNS'' OF INDUSTRY 
POINT SKYWARD 


166 





T° the manufacture of Koroseal, synthetic elastic 
material of many uses, made from plasticized 
polyvinyl chloride, a huge solvent recovery plant is 
needed. In relief against the sky, the towers of the 
Goodrich recovery unit present a striking appear- 
ance in the photograph above. The largest of the 
towers, at the right, is 10 feet in diameter and 78 
feet high. The center one is 64 feet by 68 feet, 
while the smallest is 24 feet by 54 feet. All of the 
towers were received on the site completely assem- 
bled and were erected in one piece. 
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GASOLINE MIRACLES 


Higher Octane Aviation Fuels, But Not for Hitler 


AM this moment gasoline is the most 
important commodity in all the 
warring world. It will win and lose the 
war. This does not mean just any gaso- 
line; it means high-octane gasoline. It 
means the type of gasoline that Ger- 
many, for all of her much vaunted 
Luftwaffe, would give almost anything 
—except Hitler—to possess. It means 
the type of gasoline which is peculiarly 
an American product, which packs the 
eventual knock-out wallop for Hitler 
and his Axis partners. 

Just what is this high-octane fuel and 
why is it peculiarly an American prod- 
uct? It is American because America 
has produced more automobiles than all 
the rest of the world combined. It is 
American because America produces 60 
percent of all the petroleum used in the 
world. It is American because better 
motors kept demanding better gasoline. 
It is American because 25 years of in- 
tensive search and research, trial and 
error, comedy and tragedy, have gone 
into the job of producing a fuel to meet 
the perfectionist demands of motor 
makers. 

With what success? With such suc- 
cess that even the experts would not 
have dared predict, 25, or ten, or even 
five years ago. With such success that 
motor makers are now striving to catch 
up with the perfection of available 
fuels. 

High-octane fuel is tailor-made gaso- 
line, made to order from the crude ma- 
terials provided by nature—made by 
cutting, patching, and sewing the very 
molecules of nature’s product into new 
designs. It is one of the most remark- 
able stories of modern science, of sheer 
brilliance, in the American chemical in- 
dustry. 

Petroleum, source of gasoline, is na- 
ture’s cocktail, a grand mixture of 
chemical compounds known to the 
chemist as hydrocarbons. In a spoon- 
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ful of petroleum there are, literally, 
thousands of these compounds—and 
each one is composed of billions upon 
billions of tiny, identical molecules. In 
some respects all these invisible mole- 
cules are alike—they all consist of 
carbon and hydrogen atoms and, fur- 
thermore, nearly all of them have their 
carbon atoms strung together like cran- 
berries on a Christmas chain. Decorat- 
ing each “cranberry” are “glass-headed 
pins” representing the hydrogen atoms. 
It is principally in the nwmber of cran- 
berries that make up the chain that 
these various hydrocarbons differ. 
There may be anywhere from one to 30 
berries, with the number of hydrogen 
pins always twice the number of ber- 
ries plus two. 

To distinguish one of these chain 
compounds from another, the chemist 
adopts a simple expedient; he counts (in 
Latin) and adds the ending -ane. Thus, 
a chain of five carbon atoms is pentane; 
of six, hexane; of seven, heptane; of 
eight, octane, and so on. Unfortu- 
nately, however, the counting scheme 
was not started soon enough and those 
hydrocarbons having less than five car- 
bon atoms still bear names unrelated to 
numbers: one carbon atom, methane; 


two, ethane; three, propane; four, 
butane. 
Here, then, is our cranberry-pin 


model of pentane, with its five-carbon- 
atom cranberries linked together and 
its five-times-two-plus-two hydrogen- 
atom-pins stuck into the berries: 
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The gasoline family includes those 
hydrocarbons which have anywhere 
from five to nine cranberries in the 
string, plus many more deformed. rela- 
tives. Starting with a petroleum cock- 
tail, how do we get these particular 
strings separated from the rest? 

The answer is simple: The shorter 
the chain, the lower the boiling point of 
the hydrocarbon. Heat petroleum and 
the gasoline fraction boils off first. 
Next, as the boiling point of the mix- 
ture rises, comes off the kerosene frac- 
tion consisting of longer chains; fol- 
lowed in turn by the light lubricating 
oils, the heavy oils, the greases, and 
finally, paraffin. In this process of dis- 
tillation some 20 percent of the original 
petroleum mixture is obtained as gaso- 
line. 


Ts the days when Henry Ford’s Model 

T was beginning.to make history, 
the small amount of gasoline obtained 
in this manner was sufficient. So was 
the quality. But the time soon arrived 
when neither the quantity nor the qual- 
ity sufficed. 

Gasoline is an explosive; that is what 
makes it function in an automobile cyl- 
inder. But what a difference there can 
be in explosives. No date-conscious per- 
son would take a swift kick at an old 
hat lying in his path on April the First. 
Instead, he would shove it gingerly, 
and then steadily, with his toe, and 
thus remove the hidden brick from his 
path without repercussions to the toe. 
This is the type of gasoline we need in 
modern motors—the type which pushes, 
not kicks; the type which explodes grad- 
ually, not suddenly. As long as we 
stuck to the Model T car, it didn’t 
make much difference what we used, 
but when motor makers began increas- 
ing the compression in their motors in 
order to get a more efficient engine, the 
fuel began to kick. 
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Gasoline makers were placed squarely 
behind the eight-ball. How could they 
produce a fuel that would not knock, 
yet at the same time how could they in- 
crease the quantity of fuel needed by a 
nation rapidly taking to wheels? Sur- 
prisingly enough, they did both jobs 
with one stroke of the knife: They cut 
up long molecules into shorter ones. 

Suppose we were to cut a chain con- 
sisting, say, of 14 cranberries and the 
accompanying 30 pins; and suppose 
that we could cut it exactly in the mid- 
dle. We would have two chains of hep- 
tane. Not quite, because there wouldn’t 
be quite enough hydrogen to go around. 
Thus, out of one molecule of light oil 
we have produced two of gasoline. How 
was this done in practice? By heating 
the petroleum under pressure—in tech- 
nical language, thermal cracking. This 
was the ingenious scheme that was 
developed as early as 1915 to increase 
the yield of gasoline. But it did far 
more; it greatly increased the anti- 
knock quality of the fuel. The very 
fact that there was not quite enough 
hydrogen to go around left these hep- 
tane molecules in what the chemist 
calls an unsaturated state, and these 
unsaturated molecules are better fuels 
than their saturated brethren. In one 
relatively simple operation both the 
quantity and quality of gasoline were 
greatly improved. 

But there was one catch in the oper- 
ation—the molecules did not always 
break in the right place; some of the 
molecules were too short to be useful in 
gasoline, others were too long. 


Ex this great improvement could 
not satisfy for long. Motor makers 
began stepping up the compression still 
more, and the gasoline makers found 
themselves behind the parade again. 
They began putting everything they 
could think of—except water—into the 
gasoline, in the hope of finding some- 
thing which would silence the disturb- 
ing knock. Finally, they found the 
answer in that surprising substance, 
tetraethyl lead. Affectionately dubbed 
Ethyl, this compound, present in but 
triflmg amounts, performs the miracle 
of retarding the explosion of gasoline— 
and increasing the horsepower of the 
motor. Just how and why it performs 
this miracle scientists are still trying to 
find out. 

This great advance came in the 20’s 
but it took the 30’s to show the gaso- 
line technologist just what he must do 
to make tailor-made gasoline. He had 
the goods, the raw materials, but he 
must cut them up, sew them, patch 
them, fit them to a form. It turned out 
to be a matter of just how the cran- 
berries were arranged in the strings. 

Given seven cranberries and 16 pins, 
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how many different chain and cross- 
chain patterns can be made? The an- 
swer is, a dozen or more. We need 
consider only four in addition to the 
simple straight chain pattern. First, let 
us remove a cranberry from one end 
and place it on the side, thus: 


This is one of the numerous iso-hep- 
tanes. The surprising fact is, however, 
that this particular heptane has much 
better anti-knock qualities than its 
straight chain brother. 

Now let us remove a cranberry from 
the other end and place it on the side; 
we have another iso-heptane, thus: 


Once more the anti-knock qualities go 
up the scale. 

Next, we arrange these side chains so 
that they are opposite one another, 
thus: 


Up go the anti-knock qualities again. 


Pea we remove another berry 
and place it on the side. We have 
the iso-heptane known as triptane: 


This is the best anti-knock fuel yet dis- 
covered by man. 

Here, then, is the secret of anti- 
knock fuel. Take a straight chain hy- 
drocarbon of the gasoline family, pull 
off carbon atoms and sew them on the 
sides like sleeves in a coat. Tailor the 
goods. Much easier said than done, 
however. 
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A few years ago the fine anti-knock 
qualities of iso-octane were discovered. 
Iso-octane, like triptane, is a branched 
chain affair of the following pattern: 


Since it was the best anti-knock gaso- 
line then known, it was appropriately 
assigned an octane number of 100. At 
the other end of the octane scale was 
straight chain heptane, a highly audible 
knocker, with an octane number of 
zero. To determine its octane number, 
any given gasoline could be compared, 
in performance, with various mixtures 
of the two standards. 

On this octane scale, old-fashioned 
gasoline used by the early Model T 
had an octane number of 40 to 60; 
thermally cracked gasoline, 70. With 
tetraethyl lead, the number could be 
boosted to about 80. Had we discov- 
ered triptane before iso-octane we 
would most certainly have had a scale 
in heptane instead of octane numbers, 
because this particular iso-heptane can- 
not even be placed on the octane scale. 
It is somewhere above 100. Actually 
it delivers about 50 percent more power 
than 100 octane fuel. 


HY not use triptane for aviation 

fuel? Largely because aviation has 
been geared to 100 octane fuel and in 
time of emergency we dare not take the 
time to make the necessary change in 
motor design. Then, too, triptane, 
worth $3600 a gallon just a few years 
ago and still worth nearly $40 a gallon, 
is Just a little expensive, even for war. 
It is safe to predict, however, that this 
tailor-made super-fuel will soon be 
available at prices low enough for use 
by Uncle Sam’s air force—if we can 
find the time to make the change-over 
in motor design. 

Yes, not too many years ago the gas- 
oline makers were behind the eight-ball, 
but not today. They are ahead of the 
parade and calling to the motor makers 
to catch up. How did they do it? It is 
an easy matter to rearrange cranberries, 
but it is not so simple to rearrange 
atoms in invisible molecules. 

The chemists have some strange 
chemicals which they call catalysts. 
Like traffic police, these chemicals can 
direct chemical traffic without them- 
selves becoming too involved in the 
streams. They stand apart and some- 
how get other molecules into the right 
lanes—get them united or separated as 
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the particular case in hand demands. 

It is these remarkable traffic police 
which have come to the aid of the 
gasoline technologist. First, the gaso- 
line molecules are cracked into smaller 
bits by a modification of the old ther- 
mal cracking process. Then the cata- 
lysts take over and see to it that the 
fragments are reunited in the proper ar- 
rangement to give the branched chain 
hydrocarbons. ‘True, there is always 
some mix-up in the traffic; some mole- 
cules never get cracked; some fragments 
never get united. But the vast major- 
ity go through as planned and the 
octane number goes up. If greater per- 
fection is desired—if higher octane num- 
bers are wanted—this, too, can be ac- 
complished by the absurdly simple 
scheme of making the molecules go 
through the traffic lanes a second time. 
Many that were not caught on the first 
passage are properly apprehended and 
redesigned in the second attempt. To 
make automobile fuel, they go through 
once; to make aviation fuel, they go 
through twice. It is as simple as that! 


es the most interesting of the 
very recent catalytic processes is 
that known as alkylation, coupled with 
another known as isomerization. Iso- 
merization merely means the making of 
a branched chain molecule out of a 
straight chain brother of the same de- 
nomination. In the older thermal crack- 
ing process, some butane (four carbon 
chain) was produced and, since it was 
too short of chain to be useful as gaso- 
line, it was often wasted. Now it finds 
a new and strategic use. It is redesigned 
with the aid of a catalyst into iso- 
butane, thus: 


In this same cracking process the un- 
saturated brother of ethane (two car- 
bon chain) was also produced, thus: 


Notice that these cranberries are linked 
together with two threads. 

Now, presto, the traffic catalyst 
takes command; the iso-butane and the 
unsaturated brother of ethane are di- 
rected into the same channel and are 
ordered to unite. Out comes a molecule 
of iso-hexane with an octane number of 
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96, like this: 


This is the type of reaction which is 
of great importance in the production 
of Uncle Sam’s modern aviation fuel. 
Add a dash of tetraethyl lead and we 
get 100 octane fuel. 

Octane numbers are very deceptive; 
they do not mean what they say be- 
cause the power goes up much faster 
than the numbers. Triptane, with a 
power output of 50 percent more than 
100 octane fuel, would actually have an 
octane number of about 110. The best 
that Hitler can get today is 87 octane 
fuel and this is 30 percent: less efficient 
than 100 octane variety. This means 
that Hitler’s planes must be content 
with less speed, lower ceilings, smaller 
cruising ranges, longer times for climb- 
ing to a given altitude, and more wear 
and tear on the motors—all to the tune 
of some 30 percent less in efficiency. 
What could we do if we could utilize 
our now available 110 octane fuel which 
should give us some 80 percent more 
effective power than Hitler can now 
get? 


lees is still another side to this 
amazing story of tailor-made prod- 
ucts from gasoline. In World War I we 
heard much about Germany’s strangle- 
hold on _ coal-tar chemicals—dyes, 
drugs, and explosives—and we suffered 
much because we had naively depended 
on Germany to provide them for us. 
These coal-tar products are all based on 
hydrocarbons—but of quite a different 
type from those found in gasoline. In- 
stead of being in a string, the cranber- 
ries are found in rings, six to a ring. 
And for each cranberry in the ring there 
is only one hydrogen pin, thus: 


Note that the compound is unsatur- 
ated. It is our model of benzene, with 
its famous hexagon. To get others of 
these circular hydrocarbons, we may re- 
move one or more pins and substitute 
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decorated cranberries. Thus, we may 
have: 


This is our model of toluene, famous as 
the basis of TNT, most important of 
modern high explosives. 


A FEW years ago cyclic hydrocarbons 

of this type could be obtained only 
from coal tar. Now we can make them 
from gasoline. So desperate were we 
for toluene during World War I that 
city coal gas plants were stripped of 
their toluene. Today, in the brand-new 
hydroforming process, gasoline mole- 
cules are catalytically denuded of half 
of their hydrogen atoms, then are di- 
rected by the catalyst to curl up and tie 
their ends together. Presto! From 
straight chain heptane we get circular 
toluene. 

So, today we can make our explo- 
sives—and even drugs and dyes, if 
necessary—directly from gasoline. We 
need no longer fear a shortage of to- 
luene. Strange thing: in Hitler’s coun- 
try, with its paucity of petroleum, they 
are making gasoline from coal; in Amer- 
ica, we reverse the process and make 
coal-tar products from gasoline. And 
incidentally, this same toluene is an ex- 
cellent anti-knock fuel for motors, hav- 
ing an octane number above 100. 

Gasoline can provide the premium 
fuel for our planes and the bombs to 
drop from them—what else can it do? 
It can—and probably will’ have to— 
provide the rubber for the tires. Gaso- 
line provide rubber! Yes, strange as it 
may seem. The basic molecule from 
which rubber is formed is an unsatu- 
rated brother of butane. The chemist 
calls it butadiene. Here is the model: 


Dood 


Just as hydrogen can be stripped from 
heptane to make toluene, so, too, it can 
be stripped from butane to make buta- 
diene. Again a catalyst is put to work 
directing a side chain onto this buta- 
diene molecule. Then, much as_iso- 
hexane is made, these fundamental units 
are tied together into long, folded 
strings of synthetic rubber. Given time, 
we can make all our rubber from gaso- 
line and other simple substances. ‘True, 
it may be a more costly process than 
draining a rubber tree, but the impor- 
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tant thing is that we now know how to 
do it. 

There are many things yet to come 
from nature’s cocktail. What they will 
be is hard to imagine as yet, but we 
have taken the most difficult step; we 
have learned how to re-design the mole- 
cules. We will live to regret the years 
in which we have wasted precious pe- 
troleum, wasted it as a child might tear 
up a rare volume to get one picture. In 
the future we will conserve it; we will 
treat it as we are learning finally to 
treat our forests, minerals, and our 
other God-given wealth of natural re- 
sources. We stand today where Ger- 
many stood in 1914—master of the 
most important commodity of modern 
war. Then, it was coal tar; now, it is 
gasoline—tailor-made gasoline. 


PYRHELIOMETER 


New Instrument Measures Heat 


of Sun's Rays 


ares use for a new type of 
pyrheliometer for measuring the heat 
intensity of solar rays that reach the 
earth is for atmospheric study, yet 
other potential applications present 
themselves. 

A florist might logically install a 
pyrheliometer in his greenhouse to de- 
termine the intensity of the sun’s rays 
that penetrate the glass roof at vari- 
ous times. Agricultural experiment sta- 
tions also might find a use for the 
device in their studies of crops and 
soils. The intensity of the infra-red ray 
used for drying paints and for similar 
operations also might be measured. 
In fact, the instrument could be ap- 
plied to the intensity measurement of 
radiated heat of long wavelength irre- 
spective of the visibility of that wave. 

The pyrheliometer, a type of ther- 
mocouple, looks somewhat like an 
electric light bulb. The “filament” 
comprises two flat, rectangular pieces 
of a nickel-chromium alloy and a cop- 
per-nickel alloy, each only 50 mil- 
lionths of an inch thick, 7 of an inch 
long, and ¢s of an inch wide, joined 
end to end. This thin single piece of 
metal is then welded at the outer ends 
to vertical lead posts that lead to a 
stem which is wired for hook-up to a 
millivoltmeter. The end of the stem 
to which the posts are attached then 
is sealed into an evacuated glass bulb 
which is a sphere about two inches in 
diameter. 

The pyrheliometer is mounted ver- 
tically in a fixed position with the flat 
edges of the “filament,” or element, 
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Thin alloy strips in an evacuated 
glass bulb measure sun-ray heat 


parallel to the earth. The heat from 
the solar rays striking the element pro- 
duces a voltage at the junction of the 
welded alloys. This voltage is meas- 
ured by sensitive millivoltmeters and 
is automatically recorded on a chart. 
This record then can be compared 
with a master chart made from known 
heat intensities. 


EARTH RESISTIVITY: Recent attempts 

to correlate greatly differing elec- 
trical earth resistivities in different 
regions of the United States with the 
geological structure of the earth in the 
same region shows that the resistivity 
is usually lower in regions of recent 
geological origin. The resistivities 
vary from six ohms between the op- 
posite faces of a cube one meter on a 
side in Oklahoma to 7000 similar “ohm- 
meters” in Maine and 10,000 in north- 
ern Georgia.—Bell Laboratories Rec- 
ord. 


ELEMENT 61 
Appears Briefly 


Then Disintegrates 


A FoRM of element 61, believed to be 
the only element of the 92 in the chem- 
ist’s periodic table not found in nature 
and never before produced artificially, 
made a brief appearance recently as a 
result of bombardment of other ele- 
ments with atomic fragments whirled 
at them by the University of Califor- 
nia’s cyclotron. 

The new substance stayed just long 
enough to show by its radioactivity 
that it was present and then disap- 
peared completely by disintegration, 
according to Science Service. 

The experiments were made by Dr. 
Emilio Segre, research associate in the 
Radiation Laboratory, and Dr. Chien 
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Shiung-Wu, research fellow. The rare 
earths bombarded were sent to Dr. 
Segre a year ago by an Italian chemist, 
Dr. Luigi Rolla. 

Element 61 belongs to the group of 
rare earths, of which there are 15. 
The atomic number 61 means that the 
nucleus or central core of its atom has 
a positive charge 61 times that on the 
nucleus of a hydrogen atom, and this 
is neutralized by 61 negative electrons 
revolving about it like planets around 
a central sun. Each chemical element 
has various forms, known as isotopes, 
and one of these of element 61 is be- 
lieved to have been discovered. 

From its position in the periodic 
table, scientists know that the atomic 
weight of element 61 should be about 
148, and can predict fairly accurately 
its principal chemical and _ physical 
properties. But unless and until a fairly 
stable form is found, one that will at 
least stick around long enough to be 
measured, these predictions cannot be 
verified. 


STEREOSCOPIC 


Views Now Possible 


With Electron Microscope 


l Sarena, or stereoscopic, 
pictures of infinitesimal bits from the 
submicroscopic world, are now possible 
by means of the electron microscope, 
it was announced recently by Dr. V. K. 
Zworykin and James Hillier, of RCA 
Laboratories, in presenting a joint pa- 
per at the annual meeting of the 
American Association for the Advance- 
ment of Science. 

They revealed a new photographic 
technique, which adds depth to the 
length and breadth of images as they 
appear in the micrographs, as the pho- 
tographs taken directly from the elec- 
tron microscope are called. With this 
new method, the scientists reported, the 
electron miscroscope, which recently 
made it possible to photograph the in- 
fluenza virus for the first time, be- 
comes an even more powerful tool for 
use in pure science as well as industrial 
research. 

The electron microscope is especially 
well suited to the preparation of three- 
dimensional pictures, Zworykin and 
Hillier said, because of its remarkable 
depth of focus. Two pictures of the 
object are taken in succession, the ob- 
ject in a special holder being tilted 
through a fixed small angle with respect 
to the instrument’s axis, first in one 
direction and then in the opposite. 
When the two pictures so obtained are 
placed in an ordinary stereoscope, the 
object, greatly magnified, appears in 
its proper space relationship. 
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SCIENCE IN INDUSTRY 


Testing with Lightning Bolts’ 


Mighty Generators Provide Two Million Kilowatts 


To Prove Efficiency of Power-Line Guardians 


A. P. PECK 


See has gained entrance, by 


devious means, to a power station. 
Watching his chance, he slyly throws 
a metal bar across one of the main cir- 
cuits. A blinding flash, as the power is 
short-circuited, and his work is done— 
if a circuit breaker fails to accomplish 
its designed purpose of standing con- 
stant guard over the line. Or a large 
bird, touching two wires of a power 
line, may accomplish the 
same end. Sleet and snow 
storms may break and 
ground line wires, and even 
rats crawling between con- 
ductors in a power house 
may cause short circuits. In 
all cases, however, circuit 
breakers of one sort or an- 
other are on the job to pre- 
vent the sudden surge of 
current, caused by the short 
cireuits, from doing exten- 
sive damage. 

But, in these days of in- 
creased power loads every- 
where, brought about by 
the demands of defense in- 
dustries, how can it be deter- 
mined in advance that the 
circuit breakers will take 
the load, will cut off the 
power in the few seconds 
that spell the difference be- 
tween protection and dis- 
aster? Since it is not prac- 
tical to wait for such proof 
under operating conditions, 
or purposely to create short 
circuits in power lines in use, Westing- 
house engineers have recently put into 
regular service a high-power testing 
laboratory where protective devices 
can be proved at powers in excess of 
those to which they might be sub- 
jected under the most severe field con- 
ditions. 

The power source for the new test- 
ing laboratory is a twin 500-ton gener- 
ator set capable of delivering test 
charges carrying twice as much power 
as is produced at any instant at 
Niagara Falls. Each of these two gen- 
erators, the second of which was re- 
cently completed to make possible test- 


Man- 
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ing of the largest types of protective 
devices before they are put into serv- 
ice, is driven by a 6000-horsepower 
motor. They are designed to produce 
electric “knock-out punches” in excess 
of 2,000,000 kilowatts, the mechanical 
equivalent of which is over 2,680,000 
horsepower. It has been estimated that 
if the generators could continuously 
deliver their combined output, they 
would supply sufficient energy to light 
enough tube-shaped fluorescent lamps 
to encircle the earth twice at the 





equator. The generators were designed, 
however, not for continuous service but 
for tests in which they deliver their 
energy over a time period of five sec- 
onds maximum. Thus they might be 
compared to a prize fighter who can 
pack terrific power into a knock-out 
punch but cannot deliver many such 
powerful blows in succession without 
resting. In the case of generators, the 
punch is produced electrically by short 
circuiting the output of the machines. 

Spinning at their top speed of 514 
revolutions a minute, the generators’ 
two 300-ton rotors set up vibrations, 
when short circuited, that shake the 
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storms test an oil circuit breaker 





very foundations of the laboratory 
building in which they are housed. When 
the energy is suddenly drained from 
the machines, the entire 1000-ton mass 
of the two units recoils like a gun. 
Special spring-steel mountings take up 
the shock to protect the reinforced con- 
crete foundations. 

The electric power output from the 
generators can be fed through a bank 
of transformers in an outdoor yard 
where the voltage can be raised to 396,- 
000 volts for special tests on insulation. 
Other transformers can be cut into the 
circuit to increase the current to 345,- 
000 amperes. Distribution of power 
from the generators is controlled from 
two switchboards in the power labora- 
tory, each 20 feet tall and studded 
with knife-type switches made of cop- 
per bars about two inches wide and a 
quarter inch thick. Here, too, are 
switches which, a twentieth of a second 
after a signal from the control room, 
automatically snap shut under a pres- 
sure of 6000 pounds to re- 
lease the power of the gen- 
erators to the equipment to 
be tested. 

For the protection of the 
high-power laboratory ma- 
chinery, ten photo-electric 
cells are located at strategic 
points in the power house. 
If an arc should flash across 
the terminals of one of the 
switches or across the wind- 
ings of one of the generators, 
the photo-cells would “see” 
the are and set in motion the 
necessary mechanism to 
actuate switches that would 
disconnect the power before 
damage is done. 

For use in connection with 
the test generators there has 
been set up a series of cells 
where equipment to be 
proved can be installed and 
tested. These cells, with one 
side open, are all visible 
from a control room where 
engineers supervise the test- 
ing activities through a sys- 
tem of loud speaking telephones. In 
this control room, also, is located an 
oscillograph which records the results 
of tests on photographic film. When a 
switch in the control room is closed, a 
row of notched rotating steel disks goes 
into action, synchronizing the release 
of power from the generators with the 
motion inside a circuit breaker being 
tested and with the recording instru- 
ments. A twentieth of a second after 
the notch of the first disk makes con- 
tact, the master switch in the power 
house closes automatically, releasing a 
“lightning bolt” into a circuit breaker, 
fuse, or other device under test. At 
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Left: Power twins that produce momentary torrents of 2,000,000 kilowatts. Right: 


the same time the oscillograph goes 
into action, recording by wavy gray 
lines the voltage and amperage of the 
electricity shot through the unit being 
tested, how quickly the device cut off 
the electricity, and, in a circuit breaker 
test, the pressure of oil or air which 
quenched the electric arc. 


AS noted earlier in this article, there 
are many ways in which a short cir- 
cuit can occur on a high-power trans- 
mission line. If no protective devices 
were employed, such a short circuit 
would start a flood of power through 
the electrical system 20 to 30 times as 
great as the system was designed to 
carry. If not checked, this abnormal 
power would heat up wires, generators, 
and motors, burning off insulation in 
less than a minute and creating dam- 
age that it might take years to repair. 

Such disasters are normally pre- 
vented by the use of circuit breakers 
of various types which stand guard on 
every power line and every branch of 
every line. Simplest of circuit breakers 
are fuses such as used in the home. 
When a short circuit occurs in a fuse- 
protected line, the fuse link burns out, 
disconnecting the defective part of the 
system until the short circuit is re- 
moved, yet allowing the remainder of 
the system to continue in operation 
without danger. Such fuses, although 
used on occasion even in high-power 
lines, require manual replacement be- 
fore the defective circuit can be put 
back into service. Thus it is that cir- 
cuit breakers are frequently employed 
to halt the flow of electricity into a 
short-circuited section of a power sys- 
tem until the damage can be repaired. 
According to engineers familiar with 
high-power circuit operation, a major- 


ity of short circuits—such as those 
caused by lightning, animals, and wind 
—last only for a fraction of a second. 
In such a case the circuit breaker 
opens for a short space of time and 
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then automatically reconnects the line 
so quickly that the power interruption 
is scarcely noticed. Some circuit break- 
ers are designed to re-establish the con- 
nection once and then, if the trouble 
has not disappeared, to open and re- 
main open until manually closed; others 
will reconnect two or even three times 
before remaining open. 

But the job of a circuit breaker is 
not finished when its contacts open. In 
high-power operation, an electric arc 
is formed in the gap between the de- 
vice’s opened contacts. As long as this 
are continues, the power line is not 
completely disconnected and the de- 
structive high power of the short 
circuit can continue to spread to all 
parts of the system. To accomplish the 
feat of extinguishing this arc, two gen- 
eral systems are employed. In one of 
them, the mechanism of the breaker is 
immersed in oil contained in a steel 
tank. As the contact breaker opens, 
under the influence of a short circuit, 
the are is drawn into a chamber con- 
taining metal plates. Magnetic action 
set up by these plates forces the arc 
into constricted sections where it is 
smothered by the oil. In the most mod- 
ern of the protective devices, com- 
pressed air is used to blow out short- 
circuit arcs. In less than a hundredth 
of a second a compressed-air circuit 
breaker can cool an are from a tem- 
perature of 9000 degrees to 200 de- 
grees, snuffing it much as a puff of 
breath blows out a candle. 

In these compressed-air circuit 
breakers, a small relay is provided 
which instantly detects a short circuit 
and sets in motion the mechanism of 
the breaker. The relay opens a valve 
and releases compressed air against 
the top of a piston which spreads the 
breaker’s contacts apart. This action 
also operates another valve, releasing 
a 150-pound blast of air which forces 
the are into a fan-shaped chamber 
where the air pressure breaks the are 
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Power house, other testing facilities 


into short sections and annihilates it. 

In a recent demonstration of the 
Westinghouse high-power testing lab- 
oratory it was shown how the output 
of the 2,000,000-kilowatt generators is 
used to test these line protective de- 
vices. To indicate vividly the amount 
of power employed in these tests, the 
laboratory generators were connected 
to two curved pieces of heavy wire ex- 
tending upward from a_ fuse link. 
When the power was shot into the link, 
the fuse instantly let go, starting an 
are which traveled upward between 
the two wires of the gap, eventually 
leaping the upper end of the gap in a 
20-foot waving, flaming, thundering 
are as bright as the mid-day sun and 
hot enough instantly to melt the hard- 
est steel. 

Continuing the demonstration, the 
same amount of power was then fed 
into an oil circuit breaker located in 
one of the test cells. Within a twen- 
tieth of a second after the release of 
the 2,000,000-kilowatt surge of elec- 
tricity—simulating conditions more 
conducive to disaster than would pre- 
vail during the short circuiting of the 
highest power transmission line in exis- 
tence—the circuit breaker emitted a me- 
chanical grunt, blotting out the flood of 
power quicker than the blink of an eye. 


ie another test it was shown how a 
compressed-air circuit breaker blew 
out the high-power arc. To illustrate 
the magnetic forces in the cables carry- 
ing the charge in different tests, the 
inch-thick copper cables were sand- 
wiched between — six-inch timbers, 
which were bound with half-inch rope. 
The surge of power set up magnetic 
forces which thrust the cable apart 
with such violence that the rope was 
snapped like twine and the timbers 
split into kindling. 

Another phase of power line pro- 
tecting test work which is_ being 
accomplished at this new laboratory is 
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the checking of equipment operation 
at low temperatures. A room-sized re- 
frigerator has been installed as a part 
of the laboratory, where temperatures 
of 20 degrees below zero can be pro- 
duced. In this refrigerator can be set 
up various types of switches, insula- 
tors, and so on, to be tested with the 
high power under varying conditions 
of cold. During the recent demonstra- 
tion, the temperature of the room had 
been reduced to a point where a power 
switch, mounted on porcelain insula- 
. tors, was covered with a thick coating 
of ice. When current, at a pressure of 
60,000 volts, was fed through the 
switch, a corona discharge formed 
around the porcelain insulator separat- 
ing the switch contacts from the steel 
base. As the voltage was raised grad- 
ually, the corona increased in bright- 
ness until, at 120,000 volts, a crack of 
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thunder filled the room and a bril- 
liant are jumped from the switch con- 
tacts to the steel base. 

“Such tests as this tell how well in- 
sulated these switches must be when 
encrusted with ice,” explained one of 
the engineers in charge of the work. 
“Since ice reduces the insulating qual- 
ity of porcelain, the insulators on 
these winter-proof switches. must be 
made tall enough so that electricity 
will not arc, or jump, from contacts 
to base when the line carries its nor- 
mal voltage.” 

Thus, test torrents of electricity, cre- 
ated in the mightiest laboratory of its 
kind, make it possible to avoid inter- 
ruption of the flow of vital power in 
the transmission lines of the nation, 
by making doubly sure that protective 
devices can cope with even the worst 
troubles that might arise. 


Recap to Keep em Rolling 


Old Tires and Retreading Play Important Roles in 


America’s Wartime Transportation Picture 


JULIAN J. WILSON 


NLEss his automobile, truck or 

motorcycle is used directly in 
war production, or in _ activities 
deemed essential to the national wel- 
fare, the American car owner cannot 
buy a new tire for some time to come. 
Conceivably, this might not be pos- 
sible until complete victory is achieved 
over Japan and her Axis _ partners. 
And, so far, no responsible official has 
stepped forward to predict that this is 
going to be a short war. 

Just how much tire rationing may 
disrupt our national life is 
hard to say. For a people 
who have centered so much 
of their industrial and recre- 
ational habits around the 
easy transportation facilities 
of the automobile, the rub- 
ber shortage will not be 
painless. Realizing this fact, 
the motorist has been ask- 
ing the gasoline station at- 
tendant and the garage 
mechanic one question: 

“How can I get more 
miles out of my _ present 
tires?” 

The answers to this ques- 
tion are brief and simple, 
according to development 
engineers of the rubber com- 
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panies. They say emphatically that 
there are two things the motorist can 
and must do to get the maximum mile- 
age life from his tires. First, he will 
have to eliminate those practices which 
waste the miles of service that are now 
available in his tires. Secondly, when 
present tires have delivered all of the 
safe mileage of which they are poten- 
tially capable, the car owner should 
have these tires retreaded, if possible, 
thereby insuring many additional thou- 
sands of miles of safe dependable 
service. 

Taxicab owners, trucking fleet oper- 
ators, and others have long recognized 





Left: Examination determines condition of cord body. 
Right: Rasp smooths uneven parts to a uniform surface 
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the economy of the extra tire mileage 
made possible by retreading. Instead 
of discarding a tire when tread wear 
has approached the danger point, these 
operators have had it retreaded for 
less than the cost of a new tire. Rec- 
ords show that one taxicab operator 
has had sets of tires retreaded as many 
as five times, and these tires are still in 
use after delivering over 100,000 miles. 
It must be pointed out, however, 
that no tire can be retreaded indefi- 
nitely. Regardless of tread condition, a 
tire is only as good as its cord body. 
It is considered practical to retread a 
tire a second or third time, if the cord 
body and sidewalls of the tire remain 
in good condition. But if the cord body 
has been damaged or weakened to the 
point where it will not stand up for 
the additional miles which a retread 
is capable of giving, it is a waste of 
rubber to retread it the first time. 


I a bulletin to the rubber industry 

establishing maximum prices for re- 
treading, put into effect January 19th, 
the Office of Price Administration has 
given technical definitions of the terms 
used throughout the retreading indus- 
try, to clarify the rulings of that de- 
partment. These definitions are as fol- 
lows: 

“Retreading means the process of 
reconditioning a tire by removing all 
the original tread rubber from the 
worn tire down to the fabric and 
applying new rubber to the tread sur- 
face and sidewalls; 

“Recapping means the process of 
applying a top cap or full cap to a 
used rubber tire; 

“Top cap means a tread renewal 
where the worn tread of the tire is 
buffed off the top surface of the tire 
and new rubber is applied to the tread 
surface only; 

“Full cap means a tread renewal 
where, in addition to buffing off the 
worn tread, the shoulders of the tire 
also are buffed below the 
shoulder design and new 
rubber is applied to both 
the tread surface and tire 


shoulders; 
“Camelback means the 
uncured rubber compound 


applied to the worn tire to 
make the new tread in the 
process of retreading.” 

The retreading or full 
capping of passenger car 
tires, as defined above, how- 
ever, was made impossible 
by an OPM order effective 
January 12, which stopped 
all production of camelback 
of the sizes used -for “‘re- 
treading” or “full capping” 
of passenger car tires. On 
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February 19 an order went into effect 
rationing the camelback material for 
all purposes. 

These rulings, made because of the 
necessity of conserving every possible 
ounce of rubber for wartime purposes, 
mav, in reality, help the motorist to 
get more mileage from his tires. Before 
the rubber shortage it was the practice 
of many drivers to overwork their tires 


and to disregard simple 
rules for getting the great- 
est possible mileage from 


the original rubber. Too fre- 
quently, tires were run past 
the danger point, where the 
tread rubber was almost 
completely worn off, leaving 
parts of the cord fabric ex- 


posed to wear. As a result, 


many tires which could 
have been top capped a rel- 
atively few miles earlier, 


have had to be discarded. 
Longest mileage at lowest 
cost per mile can be ob- 
tained if the tire is top 
treaded when 20 percent to 
25 percent of the normal 
tread life of the tire remains. 
This means a covering of 
ds inch to ¢ inch of tread rubber, which 
is sufficient to provide a solid founda- 
tion for the new tread rubber and, at 
the same time, protect the cord body. 
Before a tire is accepted for top cap- 
ping at a well operated retreading 
plant, it is first given a thorough ex- 
amination by an_ experienced tire 
repairman. If the cord body shows cuts, 
breaks, or any other weakness which 
would tend to shorten the life of the 
tire after top capping, it is rejected. 
Rubber is too valuable to waste on 
weak tires. Only if the cord body is in 
condition to stand sufficient additional 
mileage will the tire be accepted. 


re accepted tire is placed on a buf- 
fing machine which brings it into 
contact with a whirling rasp to buff the 
worn tread. This provides an even 
surface to which the camelback is 
applied. The camelback is then bonded 
to the surface with a special tire cement 
which holds it in place for further 
processing. Next, the tire is placed in 
the curing mold where the action of 
heat upon the camelback vulcanizes 
the tread and makes it an integral 
part of the original tire. 

Those tires which are not accepted 
for retreading or recapping because of 
the weakened condition of the cord 
body, while useless in themselves, still 
are not a total waste. Through chem- 
ical processes, the rubber in these tires 
is separated from the cord body and 
the other that were used 
originally in making the tire. This re- 


materials 
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claimed rubber can be mixed with 
new rubber in definite proportions and 
be used again for retreading. 

The question most frequently asked 
is: “How will the mileage of a re- 
treaded or recapped tire compare with 
that of a new tire?” No truly accurate 
answer can be given. That depends on 
the condition of the cord body of the 
tire, the methods under which it is 





Left: Tread stock, or camelback, is applied and, (right) 
vulcanized to bond to tire body and to form new tread 


retreaded, the quality of the camel- 
back used, and the care it is given 
after it is returned to service. 

If only three or four of the most 
simple rules of tire maintenance and 


® 
YOUR TIRES WILL LAST 


LONGER IF YOU: 


. Keep them properly inflated 
Have a regular day for in- 
flation 
. Drive at moderate speeds 
Keep the wheels aligned 
Start and stop gradually 
Have cuts repaired imme- 
diately 
. Have experienced’ tiremen 
check them every month. 
Regardless of the effect of the 
War Production Board's order 
of February 19th on rationing 


he 


N ous 


of retreaded and _ recapped 
tires, this informative article 
will help all motorists 

@ 


driving care are followed, American 


motorists can extend tire life by untold 
millions of miles. 

The two most prevalent causes of 
mileage waste are high speeds and in- 
correct inflation. A tire driven at an 
average speed of 50 miles an hour 
will deliver only 60 percent of the 
mileage it will return at 30 miles an 
hour. If the speed is stepped up to 60 
miles an hour, only 45 percent of the 
potential mileage will be returned—d55 
percent wasted. 

Incorrect inflation is just as wasteful 
as speed. Thirty pounds of air is the 
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recommended air pressure for tires on 
many cars. If such a tire is operated at 
27 pounds pressure, 21 percent of its 
potential mileage is wasted. A drop to 
21 pounds pressure will result im a 
waste of 52 percent of its normal mile- 
age life. The average tire loses three 
pounds of air a week, and should be 
inflated regularly to keep it to the 
recommended level. 

Nor should over-inflation 
be practiced if the operator 
expects to get full mileage 
from his tires. Over-inflation 
reduces the amount of tread 
in contact with the road, 
induces slipping or spinning 
of the tire in stopping and 
starting. An _ over-inflated 
tire is also more susceptible 
to cuts and rim bruises. 

Another thief of tire mile- 
age is a wheel which is not 
in proper alignment. This 
shows up vividly in field 
tests. When two opposite 
wheels on an automobile do 
not run parallel to each 
other, one grips the road 
and runs in a straight line. 
The other is dragged side- 
ways at an angle. A tire on a wheel 
which is only one-half inch out of 
alignment is dragged sideways 87 feet 
in every mile, causing excessive wear 
on one shoulder of the tire. Other 
mechanical faults, such as loose wheel 
bearings, worn bushings, loose steering 
connections, uneven brake action, bent 
axles, or any mechanical condition that 
impairs the straight, true running of 
the wheels will cost miles in terms of 
tire life. 

There is a definite schedule of rota- 
tion of tires which, if followed every 
5000 miles, will add extra miles. It is 
not necessary to remove the tires from 
the wheels in making this rotation. The 
procedure is first to move the front 
wheels to the rear positions on the 
same side. On the second move, shift 
the rear wheels diagonally to the front 
position. It is good policy to put the 
spare tire into use every alternate 
5000 miles, as it is subject to deteriora- 
tion if left unused for too long a time. 

National surveys, made by The Fire- 
stone Tire & Rubber Company, show 
that the average motorist normally 
operates his car 20,000 miles on one 
set of new tires before replacing or 
retreading them. From records of field 
tests, where cars are operated under 
normal driving conditions, it has been 
definitely established that this figure 
can be raised safely to 30,000 miles, or 
even doubled, when proper precaution 
is taken in the care of the tires. 

As a result of these extensive surveys 
there has been prepared a table of rec- 
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ommendations for the care of motor-car 
tires. If these recommendations, set 
forth on the preceding page of this 
article, are followed by American motor- 
car drivers, the result will be an enor- 
mous over-all increase in tire life. 


RECLAIMED 


Metals From Mill 
Chips and Scale 


iene pound of mill scale, chips, 
and grinding dust accumulated in the 
past year in the plant of a tool-steel 
producer has been carefully saved. 
Periodically, they are gathered and 
shipped to a refining plant 550 miles 
away. There thousands of dollars’ 
worth of vital raw materials like tung- 
sten, chromium, and vanadium have 
been salvaged and shipped back to the 
tool-steel maker to help conserve the 
nation’s reserves of those strategic 
metals. 


WIRE SALVAGE 


Made Economical by 
New Winch 


as 
W IRE reclaiming winches and reels, 
produced by Gar Wood Industries, 
Inc., are now being used for fast and 
economical reclamation of telephone 
line wire. The winch saves in the cost 
of removal and also in the cost of 





hour 


Ten miles of wire an 


maintenance since the wire removed is 
ready either for immediate re-use or to 
be sold to smaller companies for their 
requirements. 

The wire reclaiming winch will re- 
claim all sizes of copper and iron tele- 
phone wire from poles. The winch will 
coil ten miles of wire in one hour and 
coil this wire in a form suitable for 
immediate use. When necessary to re- 
move wire to put up new lines, it has 
heretofore been the custom to pull one 
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short wire at a time on a collapsible 
reel. This was not only a slow process 
but also the wire was bent around the 
arms of the reel, making the wire use- 
less except to sell as junk material. 
With the new winch, ten wires (each 
a mile long) can be coiled at the same 
time at a speed of 150 feet per minute; 
the reclaimed coils of wire are nearly 
as perfect as original factory coils of 
new wire. 


IRON RESEARCH 
Yields Method of Using 


Low-Grade Ore 


A RESEARCH project on iron ore, which 
Henry Ford pushed steadily along for 
a dozen years despite meager results, 
now has opened additional possibilities 
in metallurgy and for automotive and 
defense manufacture. Experiments 
have produced a way to recover iron 
from vast deposits of unwanted, low- 
grade ore. But, even more significant, 
the iron obtained by the new method 
has some unusual characteristics that 
make it particularly useful in the new 
field of powder metallurgy. 

Unlike ordinary iron recovered by 
smelting, the iron Ford has obtained is 
more ductile, it resists corrosion, and 
it has magnetic properties that im- 


prove motor-car performance. 


Huge deposits of poor ore, much of 
it in Michigan’s upper peninsula, were 
the original object of the Ford experi- 
ments. Smelting was ruled out as a 
method of iron recovery because of 
excessive cost. Research men tried a 
number of recovery methods and 
finally settled on electrolysis. The the- 
ory is not new, but Mr. Ford believes 
that an electrolytic method which 
would be feasible commercially has 
been perfected for special purposes. 

The method of recovering iron from 
low-grade ore is really a system of 
electro-plating, and for work on an 
industrial basis, cheap electric power 
is essential. The system works this 
way: Iron is dissolved out of the ore 
in chemical solution, then is plated 
out of the solution by electrolysis. One 
electrode is coated with iron 99 percent 
or more pure, which can be removed in 
sheet form. Since the sheet contains 
a slight amount of hydrogen, it is 
easily pulverized for use in powder 
metallurgy. On the other hand, if the 
sheet is heated slightly, the hydrogen 
is driven off and the iron becomes 
ductile. 

New avenues in industry seem cer- 
tain to be opened by this method. The 
iron powder can be molded into high- 
precision gears in a single press opera- 
tion, producing a gear that needs no 
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machining. The advantages of electro- 
lytic iron are not limited to manufac- 
turing, according to Mr. Ford. Motor- 
car performance may also be improved 
by using it. For example, cores of 
distributor coils now in general use 
sometimes tend to lose their high spark 
efficiency at high speeds because the 
core remains partly magnetized be- 
tween spark impulses. The electrolytic 
iron cores produced in the laboratory 
have shown high spark output at all 
speeds because this type of iron does 
not retain magnetism between electric 
impulses. 

Of first importance in the decision 
to push the research program through 
to success was Mr. Ford’s concern for 
communities near iron mines which 
had been abandoned because of the 
low quality of the ore. This has hap- 
pened in several places in Upper 
Michigan. “Nobody wants that impure 
ore now because it costs too much to 
handle,” says Mr. Ford. “Ii ore 
doesn’t contain at least 40 percent 
iron, it isn’t considered worthwhile to 
ship it to the furnaces. A lot of the 
ore in Upper Michigan is 20 and 30 
percent stuff—it’s full of dirt and other 
impurities. And that’s just the kind of 
ore we have experimented with in 
working out our method of iron 
recovery.” 


CONDUCTIVITY CHECKS 


Prove Their Value in 


Many Processes 


Drecer of simplicity, accuracy, 
speed, and moderate cost, the electro- 
lytic conductivity method of measuring 
and checking many materials is coming 
into extensive use in laboratories, in- 
dustrial plants, and in the field. This 
technique can be applied to a wide 
range of chemical values, solution con- 
centrations, water purity, the degree of 
rinse, and other matters. Indeed, when- 
ever the electrolytic conductivity of a 
given item can be correlated with the 
desired factor such as concentration or 
moisture content, the conductivity 
bridge serves as the logical measuring 
and checking means in providing pre- 
cise readings at the mere twist of a 
knob, thereby eliminating troublesome, 
time-consuming procedures, often re- 
quiring chemical analysis. 

The conductivity bridge, of the type 
built by Industrial Instruments, Inc., 
for example, measures specific resistance 
of electrolytes from .2 to 2,000,000 
ohms. Accuracy of measurements comes 
within 1 percent except for extreme 
ends of calibration, and is entirely inde- 
pendent of line voltage variations. 

The conductivity bridge plays an im- 
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portant role in checking distilled water 
for purity, dissolved solids concentra- 
tion of tap water, boiler feed water and 
condensates, acidity or alkalinity by 
conductometric titration, and water 
used in various processes where special 
characteristics are desired. 

Many organic compounds in the pure 
state have exceptionally high specific re- 
sistance. Slight traces of impurities in 
these compounds, including traces of 
water, decrease the specific resistance to 
a marked degree. Conductivity meas- 
urements have therefore been found to 
be extremely valuable in detecting 
traces of moisture or impurities in or- 
ganic compounds, and in some cases 
have been made part of the specifica- 
tions since conductivity will reveal the 
presence of infinitestimal amounts of 
contaminant, or moisture, which defy 
other methods of analysis. 

And of course the conductivity bridge 
can be used as a standard Wheatstone 
Bridge for conventional electrical work 
such as checking carbon and wire- 
wound resistors, calibrating rheostats 
and potentiometers, checking leakage, 
and so on. 


COFFEE SEARCH 
Fails, but Points to 
Better Diesel Filter 


Ear. one man’s passion for good 
coffee resulted in a unique industrial 
contribution to the war effort was dis- 
closed recently by the Moraine Prod- 
ucts Division of General Motors. 
Better Diesel engines for submarines, 
tanks, trucks, and other vital power 
applications are being produced _be- 
cause Earl Patch, Moraine Products 
sales manager, wanted a better cup of 
coffee and didn’t know how to make it. 

Here is how the story is told: 

Item 1. Moraine Products, a pioneer 
in the field of powder metallurgy, 
makes bearings that soak up oil the 
way a sponge absorbs water. 

Item 2. One day Earl Patch brought 
a percolator to the office and said: “If 
we can make a piece of metal that will 
soak up oil, why can’t we make a piece 
of metal that will drip coffee?” “Why 
not?” answered Roland Koehring, re- 
search engineer. 

Item 3. Fortunately, neither Patch 
nor Koehring knew a thing about 
scientific coffee making. If they had, 
they never would have tackled the job. 
They experimented and experimented 
but without success. 

Item 4. Then J. H. Davis, general 
manager, got interested. He suggested 
another approach, an approach so sim- 
ple it had never occurred to the others. 

Item 5. The new method works. Out 
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of the sintering furnace comes what 
looks like a cake of coarse, bright- 
colored sand similar to those made by 
children. But, unlike a sand cake, it 
doesn’t crumble. 

Item 6. The first batch of coffee is 
perfect. 

Item 7. The second is fair. 

Item 8. The third is terrible. 

Item 9. From a book on _ coffee 
Patch and Koehring learn why. They 
learn that the grounds lodged in the 
pores of the filter and turned rancid. 
They learn that a coffee expert can 
even spot a cracked cup by the taste 
of the beverage. 

Item 10. But the story has a happy 
ending. The filter was found to be just 
the thing engineers of the Detroit Die- 
sel Engine Division of General Motors 
were looking for to prevent the tiny 
holes in Diesel fuel injectors from 


clogging. 
e @ e 


BUSINESS BUILDER: As a result of 
industrial research, every fourth 

worker is working today in an industry 

which did not exist 40 years ago. 


SOYBEAN FIBER 


Now Being Produced on 
Limited Scale 


| Lesnar production of a synthetic 
fiber developed from soybeans—a fiber 
similar to sheep’s wool—has been an- 
nounced by the Ford Motor Company. 
Spun from a molasses-like substance 
that contains soybean protein as its 
principal ingredient, the fiber is derived 
from the lowly farm crop that has 
come into industrial prominence. 

The company has been operating a 
“pilot” mill at its Highland Park plant 
for several months which is capable 
of spinning upwards of 1000 pounds of 
the fiber a day. For the present, the 
fiber production rate will be main- 
tained at approximately this figure in 
a new plant in Dearborn. : 

The synthetic product is said to be 
best used when blended with sheep’s 
wool. Research chemists who devel- 
oped the material estimate that even- 
tually the thousands of pounds of wool 
now used annually in upholstery can be 
supplemented by at least 25 percent of 
this new fiber. Early production will 
be put to this use, for which the new 
product is ideally suited because of 
natural crimp and a high degree of 
resiliency. 

The complicated processing of the 
soybean begins with the extraction of 
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the oil. Protein from which the fiber 
is made, after being removed from the 
oil-free meal, is dissolved to produce a 
viscous substance that emerges from a 
500-hole spinneret looking not unlike 
fine noodles. The extruded filaments 
are run through an acid bath and later, 
after immersion in formaldehyde to 
completely set the fiber, they are cut to 
desired staple length and dried under 
controlled temperature and humidity 
conditions. The fiber is then submitted 
to a half dozen other operations, all 
of which prepare it for spinning. After 
being spun, it is shipped to the uphol- 
stery mills. Wool and other fibers are 
added there. 


PIPE LINES 


Many Miles Built 
During 1941 


Atrerets “underground railway,” its 
network of petroleum pipe lines, gets 
longer every year. In 1941 the pe- 
troleum industry added more than 4500 
miles of this unsinkable transportation 
to its systems, about half of it in stra- 
tegic locations directly concerned with 
national defense. The remainder was 
built in the normal, continuing expan- 
sion of an industry which finds new oil 
fields every year and must connect 
them with its refineries; refined prod- 
ucts are also carried from the refinery 
to the market by pipe lines. 


MANGANESE 


From Low-Grade Ores 
In the United States 


Mike. sufficient for all our na- 
tional needs can be produced right here 
in the United States as the result of a 
new process for the treatment of low 
grade ores developed by the Bureau of 
Mines. Success of the process depends 
on the use of a new reagent developed 
as a result of researches in the labora- 
tories of the Bureau of Mines, and 
known as DLT-958. This reagent floats 
a good part of the worthless materials 
away from the ore, leaving a concen- 
trate from which the metal can be ex- 
tracted by the usual process. The Bu- 
reau has also developed other reagents 
of a similar character. 

The Bureau has built, under a de- 
fense appropriation, a group of pilot 
plants at Boulder City, Nevada, of 
which the first unit has begun operat- 
ions. The first test of the new reagent 
was made in this mill on ore containing 
18 percent of manganese. It left a con- 
centrate containing 53 percent of man- 
ganese. 
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THIS RUBBER SITUATION 


ue ro the tragic date of December 7, 1941, the chemical 
industry of the United States was planning, in the orderly 
manner typical of past performances, for production of vari- 
ous materials for national defense. But the bombs at Pearl 
Harbor changed all this. Where minor shortages of mate- 
rials existed before, there were found drastic ‘scarcities; 
where experimental planning for future possible production 
had been underway, there suddenly loomed the necessity for 
full-scale operation of plants still on the drawing boards. 

Synthetic rubber was the one product of the chemical lab- 
oratory that received the greatest publicity after the declar- 
ation of war bit even deeper into the already critical situ- 
ation in natural rubber. But even today, months after Pearl 
Harbor, there is still some misunderstanding about synthetic 
rubber and its production possibilities. 

First, it must be understood that the term “synthetic rub- 
ber” applies not to one product alone, but to a number of 
synthetics produced from a variety of raw materials. Sec- 
ondly, it is not the scarcity of these materials that is the 
choke point in synthetic rubber production; plants must be 
built, and electric power must be provided for operation. 

The chemists are ready with a variety of formulas for 
compounding synthetic rubbers. For some time past Du 
Pont has been making neoprene from an acetylene base, the 
resulting product having been proved by practice in a num- 
ber of industrial applications. Vinyl plastics, by Union Car- 
bide and Carbon, have been substituting for rubber in many 
fields. Koroseal, a synthetic produced by Goodrich, is being 
pushed to greater production figures than ever before, and a 
vehicle tire of synthetic rubber is being made by the same 
company. Standard Oil of New Jersey will soon be heard 
from in a big way with another synthetic for tires. Into the 
same picture come Dow Chemical and American Cyanamid 
as suppliers of raw materials and Monsanto as a source of 
processing chemicals. 

In the meantime, research laboratories are working over- 
time on new formulas for producing the synthetic rubbers. 
The possibilities are almost unlimited, there being literally 
hundreds of basic chemical forms, obtainable from coal, or 
oil, or both, that can be combined with other materials to 
produce innumerable types of synthetic rubbers with vary- 
ing characteristics to suit almost any designed purpose. 

It appears now that, subject to change without notice, the 
aim of the whole synthetic rubber industry will be toward 
capacity for producing some 150,000 tons annually; this is 
about half of the probable ultimate production that will be 
necessary, it being estimated now that the goal of this in- 
dustry must be placed at producing about half of our 600,- 
000 tons of rubber consumed annually. By the time the 
150,000-ton point has been reached, it is probable that re- 
search will have developed newer and better synthetics that 
can be produced at lower cost. 

In any consideration of this important phase of our all-out 
war effort, it must be remembered that chemists in the syn- 
thetic rubber field are working under a suddenly imposed 
handicap. For years they were experimenting in this field 
without any immediate pressure other than that of produc- 
ing a material with industrial possibilities. Then came the 
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natural rubber shortage—and insistent demands for syn- 
thetics in large-scale production. There are, thus, many 
phases yet to be fully explored, phases that will undoubtedly 
change the synthetic-rubber picture when they have been 
opened up by the ingenuity of American chemists. 


50 PERCENT PRODUCTION 


AR INDUSTRIAL production figure that has been widely 
quoted, but without sufficient explanation, has led to some 
misunderstanding regarding the total war effort of Ameri- 
can industry. This figure places war-production *require- 
ments of all sorts at only 50 percent of the total produc- 
tive capacity of the nation. This would seem, on the surface, 
to indicate a possibility of business as usual for many 
companies engaged in businesses outside the war effort. But 
the figure is one of those misleading overall estimates; there 
are thousands of firms engaged in luxury-item and other non- 
essential production that are finding raw materials more and 
more difficult to obtain. Many of these will be forced out 
of business, some will obtain only a bare minimum of sup- 
plies, while a few will be affected only slightly. 

Unfortunately, that’ 50-percent figure can be spread only 
just so thin; then it tapers off to nothing. 


PUTTING WORDS ON PAPER 


i eeeyree manufacturers are feeling the demands of 
war production in two ways. The typewriter itself has 
become an implement of war, lubricating the wheels that 
produce the enormously increased amount of paper-work in 
defense industries and in government departments. At the 
same time, materials shortages have struck at typewriter 
production a bit harder, if anything, than at many other 
industries. 

It is encouraging, therefore, to note, in a recent report 
from the Royal Typewriter Company, that these shortages 
have had, in certain aspects, a beneficial effect on the in- 
dustry as a whole. Substitutes for critical metals have been 
developed and design improvements, incorporating these 
alternate materials, have been made. Net result is being 
shown in better machines for putting words on paper, and 
the foreshadowing of even more efficient machines for lubri- 
cating the wheels of peace in days to come. 


IN NEW DRESS 


le packaging industry in general is hard at work follow- 
ing the general trend of re-design made necessary by the 
withdrawal from civilian use of many materials heretofore 
considered essential. Thus research is being directed toward 
plastic and paper tubes to replace the collapsible metal tubes 
used for toothpaste, shaving creams, and so on; the tin, 
lead, and aluminum formerly used will soon be out of this 
particular picture. Glass and wood are other possible alter- 
nates for use where the material to be packaged can be 
adapted to such containers. 

Beyond substitutions in this industry there is a definite 
trend toward simplification of containers of all sorts. Soon 
will be gone ornate wrappings on soap and similar products. 
Double paper coverings will be a thing of the past. Possibly 
some industries will even turn attention to the design of 
packages which can be opened by the average person with- 


out the loss of at least a fingernail! 
i Colter 
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——ENGINEERING 


‘Water, Water, Everywhere 


Multiple-Purpose Central Valley Project in 


California Involves Huge Dams, Five Canals 


ANDREW R. BOONE 


p= sky-scraping Shasta 
Dam on the north to 
Bakersfield on the south, ben- 
eficiary of water to be carried 
by canals stretching like ten- 
tacles up and down Califor- 
nia’s great Central Valley a 
total distance of 393 miles, 
it’s a case of “Water, water, 
everywhere.” 

The United States Bureau 
of Reclamation looks upon 
the Central Valley Project as 
holding greater potential ben- 
efit, both locally and nation- 
ally, than any conservation 
project attempted in its 38- 
year history. This undertaking 
is a multiple-purpose project, 
involving construction of two 
huge dams, Shasta and Fri- 
‘ant, and five canals, which 
jointly will: 

Improve navigation on in- 
land waterways, reduce floods 
in the Sacramento and San 
Joaquin River valleys, furnish 
water to irrigate 2,000,000 
acres of highly productive ag- 
ricultural lands, control salt- 
water encroachment in the 
delta region of the two rivers 
mentioned, improve domestic 
and industrial water supplies 
in central California, and develop 


hydro-electric power for municipal, 
agricultural, industrial, and project 
uses. 


What the system of canals, and the 
water they will carry, mean to agricul- 
ture and industry may be noted in 
these facts and figures: 

During the last season, ten times 
more rain fell at Kennet, in the north- 
ern end of the project, than at Bakers- 
field, near the southern tip. Kennet, in 
the future area of Shasta reservoir, 
which will back up 35 miles and im- 
pound 4,500,000 acre feet of water, re- 
ceived a total of 112.76 inches, while 
11.61 inches (twice normal) fell at 
Bakersfield. Some of Kennet’s surplus 
will flow into the north and central 
parts of the valley, and make available 
San Joaquin River water for diversion 
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Area covered by Central Valley Project 


to the arid southern end of the valley. 
Already, water is being delivered via 
the Contra Costa canal to Pittsburgh, 
an industrial city located in the upper 
bay region 40 miles east of San Fran- 
cisco. Necessity for this supply arises 
from an increase in hardness of thé 
local well water from 155 to 800 parts 
per million in 19 years, and difficulties 
of pumping against a head of 225 feet. 
Canal water is now being substituted 
for this and other pumped water.: 
Shasta Dam serves a far more im- 
portant function than any other indi- 
vidual unit of the Central Valley 
project. “Shasta reservoir,” explains 
Walker R. Young, assistant chief engi- 
neer for the Bureau of Reclamation, 
“will be operated to diminish the sea- 
sonal flood flows of the Sacramento 
River and thereby check annual waste 
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to the sea of precious water, and cor- 
respondingly to increase the natural 
output of the river during dry months 
for purposes of navigation, irrigation, 
and salinity control. Reservoir releases 
will generate electric power to be car- 
ried by project transmission lines down 
the Sacramento valley to load centers. 
Finally, after the conserved waters of 
the Sacramento River have served all 
these functions and we have wrung the 
last squeal from the last drop, they will 
afford a surplus for export to the upper 
San Francisco bay region and San 
Joaquin valley through other 
features. 

“These include the Delta 
Cross Channel to divert Sac- 
ramento River water across 
the delta, Contra Costa Canal 
leading from the delta west- 
erly to a bayshore industrial 
and agricultural area, San 
Joaquin pumping system from 
the delta into the northern 
San Joaquin valley, and Fri- 
ant-Kern and Madera canals 
to serve the southern San 
Joaquin valley. All these de- 
pend, directly or indirectly, 
upon Shasta Dam. In fact, 
no one feature can be fully 
utilized unless some or all the 
others are in operation.” 

Shasta—higher than Grand 
Coulee, second largest ma- 
sonry dam ever built, with 
half again the mass of Boul- 
der—staggers the imagination 
when you consider its pro- 
portions. Located 12 miles 
above Redding, on the Sacra- 
mento River, it will be 560 
feet high and 3500 feet long. 
Six million yards of concrete 
will be placed before water 
climbs toward its crest. 

Shasta will consist of a 
mass of pre-shrunk individual 


blocks, cooled by circulating river 


‘water through pipes imbedded in the 


mass. Upon completion of the blocks, 
they will be joined by pumping grout 
through another system of pipes, per- 
manently imbedded for this purpose. 
Finally, a power plant, housed in a 
seven-story building, will involve op- 
eration of five 75,000-kilowatt gen- 
erators turned by turbines developing 
103,000 horsepower. The generators 
weigh 4250 tons, and 174 railroad cars 
will carry them from the manufactur- 
ing plant to the dam site. Of the 
1,500,000,000 kilowatt hours of elec- 
trical energy developed each year, one- 
fifth will be utilized for project 
pumping, and the remainder made 
available for civil use. 

Perhaps the most unusual feature 
connected with Shasta is the long ag- 
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gregate delivery line. Were you abroad 
any morning in the vicinity of Shasta, 
say at 7:45, you would hear the com- 
bined blast of 30 horns stretching in 
a line 102 miles long across the hills. 
_ And, were you standing alongside a 
small house at Coram, you would see 
an operator. press a button starting a 
quarter-mile of loaded belting, known 
. as flight 26, moving. In a few seconds, 
flight 26 would be up to speed, pre- 
cisely six miles an hour, at which in- 
stant, flight 25 would commence turn- 
ing. Six minutes after the button 
makes contact, all 26 belts, forming an 
endless delivery chain from the gravel 
plant at Redding, are rolling, carrying 
their load of 1700 tons of aggregate 
toward the hoppers at Coram. By 
nightfall, 20,000 tons of material, the 
equivalent of 400 freight cars, will have 
been delivered. 


wo conveyors at Redding alter- 

nately feed the main line. One runs 
under a huge sand pile, where it is 
loaded by several drawdown gates. The 
other extends under gravel piles, for 
loading with different size gravel. The 
loading operator “ships” one size ag- 
gregate for one hour, then shifts to 
another. When a change is made, he 
*phones the operator at Coram. Ex- 
actly 88 minutes later, the Coram 
operator, noting a minute gap in the 
stream, notifies a shuttle operator to 
shift the delivery from one bunker to 
another, and delivery continues. The 
shuttle conveyor is shifted quickly to 
any of five bunkers. 

This conveyor has been spoken of 
‘often as being a “ten-mile belt.” It 
really consists, however, of 40 belts. 
Aggregate in the first eight miles is 
lifted 850 feet in 22 flights. During the 
next four transfers, it descends 700 
feet, the motors acting as generators to 
restore some of the power consumed 
on the long uphill climb. At Coram, it 
starts another 14 flights for a 1.2-mile 
travel, at the end of which it goes 
through a 150,000-ton storage pile 
before being mixed with concrete and 
swung out over the canyon for placing 
in Shasta Dam. Total length of the 
40 flights is 10.8 miles, and before 
Shasta is completed they will have 
transported 11,000,000 tons of sand 
and gravel to the site. 

How concrete embodying the aggre- 
gates delivered along the belt line is 
placed represents certain engineering 
novelty. Flights seven to 14 of the 
second conveyor system transfer the 
aggregates from stock piles around-and 
over the abutment to small storage 
bunkers at the top of the mixing 
plant. 

This plant bears the appropriate 
name, “The House of Magic.” During 
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a single day’s run, this 
plant mixes 10,000 cubic 
yards of concrete. The 
order of mixing is fully 
automatic, and is con- 
trolled by four men. The 
plant is hexagonal in 
shape, stands 130 feet 
high, and is fabricated of 
reinforced concrete and 
structural steel. At the 
top are five bins capable 
of storing 2165 cubic 
yards of aggregate, and 
two bunkers carrying 
3200 barrels of cement. 
Following mixing, the ce- 
ment is discharged into 
a hopper for the distribu- 
tion cars, which operate 
on a circular track 420 
feet in diameter. This 
track circles the base of 
the head tower, and over 
it the concrete is carried 
to the various highline 
buckets. 

You’d have to climb 
257 feet to reach the hoist floor. In it 
you would find seven large three-drum 
hoists. Lines from the hoist drums lead 
to the top of the tower and through 
sheaves to individual cableways. Tail 
towers for the cableways are mobile, 
and operate on five radial runways. 
Each tower is controlled by an individ- 
ual operator. From his station, the 
operator can move the bucket out, 
lower it, trip it, haul it up, and bring 
it back for reloading. All buckets used 
on the high lines carry eight cubic 
yards, and are permanently attached. 


Eee Dam, near Fresno, will be 
completed sometime in 1943. Aside 
from a certain measure of flood con- 
trol, Friant will have little value until 
its connecting canals are open into 
areas of critical water deficiency, espe- 
cially the 160-mile Friant-Kern canal, 
of 3500 second-feet initial capacity, 
under which more than half the service 
area of the Central Valley Project is 
situated. 

‘Friant presents a construction pic- 
ture differing markedly from Shasta. 
No huge tower and cableways here. 
Rather, a giant trestle stretches from 
one side of the valley along the line 
being followed by the dam. Immense 
cranes, known as “hammer-heads,” 
move along the tops of the trestle. 
From the cranes buckets of concrete 
are lowered. So high do the cranes 
stand above the valley they can con- 
tinue handling the buckets until the 
dam is completed. 

Friant’s “house of magic,” or mix- 
house, is located at one end of the 
trestle, and is fed with aggregates by 
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Shasta Dam, conveyor belt in. background 


means of a belt conveyor and cement 
through a pipe line similar to the 
Shasta arrangement. Railroad cars, 
each carrying four four-yard buckets 
are hauled from the mix-house along’ 
the trestle to the dumping area. There, 
cranes pick up the buckets singly, raise 
them in an are to the dumping point, 
and return them to the cars. By this 
means, 5000 cubic yards of concrete 
are placed daily. 

Like Shasta, Friant offers some new 
construction methods and practices. It 
is smaller than Shasta, yet a whopper 
in its own right. Friant will be 320 
feet high and two-thirds of a mile long. 
With 2,200,000 cubic yards of concrete 
finally in place, it will be exceeded in 
size only by Grand Coulee, Shasta, and 
Boulder. 

On the downstream face, which will 
be exposed to weather except during 
brief periods of overflow, an absorptive 
lining is used in the forms. This mate- 
rial is quite porous, and has the prop- 
erty of soaking up water as the con- 
crete is poured, causing the surface to 
become more dense by drawing fines to 
the surface. Because the surface is 
denser, it will resist weathering longer. 

The Central Valley Project not only 
will insure water for California’s lush 
agricultural production. It also will re- 
store thousands of acres lost in recent 
years to production because of water 
scarcity, and guarantee water to such 
defense industries and military estab- 
lishments as may spring up in this 
region. All together, it represents a 
mighty effort at conservation which 
bids fair to yield tremendous returns 
in many fields. 
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New Pleiades 


ASTRONOMY: 


Recent Investigations of Proper Motions Have 


Added Two Dozen More Stars to the Famous Cluster 
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NE of the most conspicuous ob- 

jects in the sky is the cluster of 
the Pleiades. The brightness of its 
stars and their apparent closeness set 
it apart at a glance, and it was doubt- 
less recognized long before the Greeks 
gave it the name by which we still 
know it. 

Six stars are easily seen by any nor- 
mal eye; keen eyesight may raise the 
number to eight, or even to ten. A 
field-glass shows dozens, and telescopes 
reveal numbers steadily increasing 
with their power. With a modern in- 
strument, of high light-power, it would 
.be easy enough to photograph 10,000 
stars within two degrees of Aleyone— 
the brightest star of the group. 

But, if we pointed such a camera to 
any other part of the sky and made an 
exposure of equal length, we would find 
a great number of stars on an equal 
area of our plates. The sky is full of 
faint stars everywhere, and there can 
be no doubt that our photograph of 
the Pleiades region must show a host 
of “field-stars” which have no connec- 
tion with the cluster—most of them 
lying far behind it, and a few probably 
in front. How can we allow for this? 
The presence of the cluster should 
make no difference in the distribution 
of the stars seen in front of it or 
through it. We may expect to find the 
same number of field-stars per square 
degree as in other regions of the sky. 
Any excess (over and above the fluc- 
tuations reasonably attributable to 
random sampling) may be ascribed to 
the cluster. 

For example, Trumpler, counting the 
stars of the Bonn Durchmusterung— 
which goes down to about the tenth 
magnitude—finds, for the number of 
stars in the vicinity of the Pleiades: 


Distance Number 
from per square 
Center Number degree Field Cluster 
0° —1° 63 20.0 12 51 
1°—2° 56 D.9 36 20 
2°—3° 79 5.0 60 19 
3°—4° 87 4.0 84 3 
$°—}5? 104 3.7 108 (—4) 


The number of stars per square de- 
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gree, in the successive zones, falls off 
to a nearly uniform value of 3.8, which 
may be taken to represent the “field.” 
If this was uniform, the number of 
field stars would be as given in the col- 
umn captioned “Field.” The excess of 
the actual numbers should represent 
the cluster members. The values 3 and 
—4 for the two outer zones are evi- 
dently due to random irregularities, 
but it is evident that the Pleiades 
cluster stars extend to about three 
degrees from the center. Within this 
region there are 90 cluster stars, and 
108 field stars—with a probable un- 
certainty of not more than five. 


B’ such counts it becomes certain 
that, among the fainter stars in 
this region, we must have hundreds 
of cluster-members, mingled _ indis- 
criminately on our plate with a larger 
number of wholly unrelated ones. To 
separate the two would be a thankless 
task, were it not for one fortunate 
thing. The Pleiades cluster is not at 
rest in the heavens. The brighter stars, 
which have been very accurately 
observed, are moving, slowly but defi- 
nitely. Measures of their relative 
positions, made long ago, with the helio- 
meter (then the most accurate instru- 
ment) and later by still more precise 
photographic methods, show that they 
do not change their distances and di- 
rections from one another at any per- 
ceptible rate, while the meridian 
observations reveal a motion of the 
whole group together southward and 
eastward, at the rate of 47.8 per 
century. 

This is a rather slow motion for 
stars as bright as the leading members 
of the group; but in 20 years it dis- 
places the cluster by almost a second 
of arc. Measures of a single good pho- 
tograph will locate even very faint 
stars with an error less than a tenth 
of this. So the astronomer who is lucky 
enough to have an old plate of the 
Pleiades need only take another—with 
the same telescope and of just the 
same region—measure the star-images 
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on both, and apply the simple correc- 
tions which allow for the fact that the 
two plates were not put into the meas- 
uring-machine in exactly the same posi- 
tion. The great bulk of the fainter 
stars will show little or no change of 
position in 20 years—they are too far 
away. The nearer ones (and a few 
more distant ones whose actual veloci- 
ties in space are great) will have 
moved, compared with the rest. Those 
which belong to the cluster will have 
moved by the amount and in the di- 
rection which follows from its known 
yearly motion, and can be picked out 
by simple inspection of the list. 

By sheer luck, a star or two out of 
the hundreds on the plate might appear 
to be moving in this direction and at 
this rate, though not really connected 
with the cluster, and so might get into 
the list where it did not belong. But 
this demands a double coincidence of 
direction and rate of motion, which is 
very improbable. The fainter the stars 
considered, the slower their average 
proper motions will be, and the smaller 
the probability of such an accident. 


bee the best observations cannot be 
perfectly accurate, hence the final 
list has to be divided into three classes 
—stars whose observed motion agrees 
so closely with that of the cluster that 
it is almost certain that they belong 
to it; stars for which the discordance 
may arise from an accidental heaping 
up of the errors of observation, and 
which are “probable” members; and 
those for which the discordance exceeds 
any reasonable allowance for these 
errors—which are dismissed as non- 
members. The majority of these will be 
slow-moving background stars—seen 
through the cluster. A few, which 
move faster than the cluster, or in 
different directions, may lie in the 
foreground, or at more or less the 
same distance but do not belong to it. 

Trumpler, in 1921, and Hertzsprung, 
in 1929, applied this method to the 
Pleiades. The latter listed 187 cluster 
members in a region two degrees square 
centered on Aleyone—some of them as 
faint as the 16th magnitude. The 
question whether still fainter stars— 
and how many—might be present 
could be answered only by long ex- 
posures with great telescopes. This has 
just been done by van Maanen at 
Mount Wilson. A few plates of the 
Pleiades had been taken with the 100- 
inch telescope in 1921 and 1922—coy- 
ering a field 42 by 31 minutes of are, 
with Alcyone in the center, and show- 
ing images of stars down to below mag- 
nitude 17.5—about 800 of them in this 
small area of little more than one third 
of a square degree. The best of these 
plates, compared with some lately 
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taken, gave two pairs with 
intervals of 15 and 19 
years, upon which the 
motions of stars belonging to 
the cluster would be con- 
spicuous. Indeed, when the 
earlier and later plates were 
“blinked” with the stereo- 
comparator, 70 stars out of 
the 800 were found to have 
moved perceptibly. _—Alll 
these, regardless of their di- 
rection or rate of motion, 
were measured. It would 
have been an obvious waste 
of time to measure all the 
730 other stars, only to get 
no perceptible motion. Sixty- 
seven of them—distributed 
evenly in position over the 
plate, and in magnitude be- 
tween 13 and 16.5—were 
chosen as comparison stars, 
and sufficed to define a dis- 
tant and substantially mo- 
tionless background. 

Of the 70 moving stars, 
39 showed motions so nearly 
identical with that of the 
brighter stars of the cluster 
that their membership in it 
was practically certain; 9 
others agreed well enough 
to be recorded as probable 
members, 8 were doubtful, 
and 14 clearly did not be- 
long. Six of the latter turned 
out to be moving slowly, 
and probably were members 
of the background, while the 
other eight moved as fast 
as the cluster or faster, but 
in other directions or at 
other rates. 
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In this small area, then, there 
are almost certainly 39 and _prob- 
ably 48 cluster stars. This  in- 
cludes 26 previously identified by 
Hertzsprung; hence the inclusion 
of stars about two magnitudes 
fainter has nearly doubled the 


number. If the same proportion holds 
for the regions not yet photographed 
with the 100-inch, there must be about 
350 cluster members in the two de- 
grees square, and very likely 800 in 
the whole cluster, which extends be- 
yond this but thins out rapidly. 

There is no sign at all that the limit 
of faintness has been reached. Includ- 
ing the “possible” cluster members, 
there are 13 stars in the well-observed 
area between magnitudes 6 and 10; 10 
between 10 and 14; and 31 between 14 
and 18 with the last count incomplete. 

It would be a conservative guess to 
say that there must be at least 2000 
stars in the Pleiades cluster, and that 
fully half of them are too faint to pho- 
tograph with the 100-inch telescope— 
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This diagram shows the rates of motion of the stars in 
the Pleiades observed by van Maanen. 
points, each starting at the intersection of the lines 
marked 0.000, and each moving at the same rate and to the 
direction as one of these stars, 
they would present the appearance shown in the figure. 
The comparison stars (represented by the small black 
dots) are very remote, and move very little—indeed, 
their scatter about the starting point arises mainly 
from the small errors of observation. 
of dots lower down and to the right represents the 


Points inside the inner circles indicate almost certain 
members of the group; the next circle includes the 
“probable,” and the last, the "uncertain" 
This group of points is almost completely separated 
from the one which corresponds to the "background" 
stars, and provides conclusive evidence of the existence 
of a moving cluster in this region. 
elsewhere in the diagram indicate "foreground" stars 
From Astrophysical Journal 


but of course this 7s a guess. 

The distance of the cluster—though 
too great to measure directly—is fairly 
well determined by a study of the 
absolute brightness of its stars, and 
appears to be 400 light-years. On this 
basis, the faintest cluster stars so far 
observed have an absolute photo- 
graphic magnitude of -+12—which 
means that they give out about 1/400 
as much violet light as the Sun. 

Hertzsprung has found that the 
faint cluster stars are all red, and red- 
der the fainter they are down to his 
limit of observation at the 14th magni- 
tude. The newly discovered members 
are doubtless still redder, typical faint 
dwarfs of spectral class M, running 
down to about 1/150 of the Sun’s vis- 
ual brightness. 

Aleyone is 2000 times as bright as 
the Sun (photographically) and almost 
a million times brighter than its faint- 
est known associates in the cluster. 
As in. similar cases, this enormous 
difference doubtless arises from the 
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concurrent operation of sey- 
eral factors. Aleyone is more 
massive, larger, and, above 
all, much hotter on the sur- 
face than its tiny neighbors. 
All but the brightest of the 
Pleiades appear to be nor- 
mal main-sequence stars— 
heat-engines working in the 
same way and deriving their 
energy from the slow trans- 
mutation of hydrogen into 
helium by means of the now 
well known “carbon cycle.” 

Aleyone and a few others 
are abnormally bright for 
their spectral type, and their 
internal composition or con- 
stitution must be  some- 
what different. Unfortunate- 
ly, none of these bright stars 
is double, and we cannot 
therefore find their masses, 
which might give us a clue 
reason for their 
peculiarities. There are sev- 
eral double stars, with slow 
orbital motion, among the 
fainter cluster members, and 
these appear to be of nor- 
mal mass for their bright- 


members of the Pleiades cluster which (within the ness. 

errors of observation) are moving together. The black To study still fainter 
dots represent stars previously identified by Heriz- stars, we must leave distant 
sprung; the open circles, those found by van Maanen. systems like the Pleiades, 


and search among the near- 
est stars. These are still be- 
ing picked up, as parallaxes 
are measured for the faint 
stars of large proper motion 
which are detected by sys- 
tematic “blinking” of pairs 
of plates taken years apart. 
There is still. good hunting 
for the observer here. Dr. van Maanen, 
reporting on his last 25 _ parallax 
fields, finds eight stars—one of 
them double—within 50 light-years. 
Four of them are less than 30 light- 
years away, and two of these are really 
our near neighbors, with distances 10.3 
and 11.2 light-years. These stars, like 
almost all faint ones, are known only 
by their numbers in the catalogue of 
the observer who discovered their mo- 
tions—Ross 128, of magnitude 12.7 
and Luyten 789-6 of magnitude 14.3. 
The second—and nearer—of the two 
is noteworthy as having the largest 
proper motion of all the stars found 
by Luyten in the great survey which 
he has made. Its motion of 37.27 
per year is exceeded by some 15 other 
stars, but none of these is as faint. 
The absolute magnitude +16.8 indi- 
cates that its photographic brightness 
is but 1/30,000 part of the Sun’s, while 
its spectrum M6 marks it as one of 
the coolest dwarf stars which has ever 
been observed. 
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Shockless Surgery 


Ice Anesthesia, Boon to Aged in Limb Operations 


and a Promise for War Wounded in the Field 


BARCLAY MOON NEWMAN 


ust in the nick of time, for use im 
saving the lives of thousands of 
war wounded—civilians injured in air 
raids and soldiers on the battlefield— 
technique in 
surgery, 


revolutionary 
surgery. Bloodless, 
without any other anesthetic than cold, 
has been developed by the New York 
diabetic specialist, Dr. Frederick M. 
Allen. 

Also, for the first time in medical 
history, we have anesthesia of the 
whole living tissue substance, instead 


comes a 
shockless 


of the former crude anesthesia of 
nerves alone—hence a remarkable 


freedom from pain and from deadly 
shock. 

Infection is rendered far less likely. 

Emergency cases with shattered 
limbs can be painlessly, bloodlessly, 
shocklessly, transported great distances 
and, if necessary, kept waiting safely 
for many hours before operation; ice 
bags, a pail of cracked ice, or a special 
refrigeration apparatus, as well as a 
tourniquet, is all that is needed. 

The patient is ready for immediate 
operation any time after the limb has 
thoroughly chilled, | without 
further ado, without even a local anes- 
thetic. 

Here is a veritable boon for China, 
for Russia, or on any battlefield where 
anesthetics, antiseptics, drugs, may be 
lacking; a boon, too, for the aged dia- 
betic or sufferer from hardening of the 
arteries who must undergo operation 
for gangrene of the foot. More of the 
arm or leg can be saved, in young or 


been 


old, than with the old techniques. 
More successful are the operations, 
which formerly, with the old tech- 


niques, were accompanied by a rather 
high mortality. 
Though the first 
were reported only within 
few 


extensive trials 
the past 
“cold surgery” 
anesthesia” are al- 
ready adopted as routine in many hos- 
pitals, with City Hospital, New York, 
showing the way. At City Hospital, 
Dr. Lyman Weeks Crossman, Dr. Wil- 
fred Ruggiero, and Dr. Vincent Hurley 
have used the new surgery in scores of 


months, this new 


and “protoplasm 


gangrene cases, with such a high per- 
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centage of successes that the attention 
of the world has been 
attracted. 

Most astonishing to the layman— 
and to many a surgeon, too—is the fact 
that a patient can eat breakfast while 
his wounded or gangrenous leg is being 
painlessly cooled to a few degrees 
above freezing, then can go into the 
operating room without further anes- 
thetic or any drug whatsoever, chat 
with the nurse while the surgeon am- 


medical 





Limb a half 


immersed hour and 
or more in ice water, cracked ice 


putates behind a screen, and can return 
at once to the ward and eat a full 
lunch, as though nothing had _ hap- 
pened. There is no pain, no shock— 


hitherto a great cause of weakness, and. 


often of fading vitality long after such 
major operations. 

In war wounds and in other emer- 
gency cases, where a limb operation or 
amputation is necessary, a rubber tube 
is used as a tourniquet to shut off the 
circulation, the degree of tension being 
just sufficient to stop all blood flow to 
the lower portion of the leg or arm. 
“The rule that a tourniquet cannot be 
applied to a diabetic or arteriosclerotic 
limb is set aside by cold,” Dr. Allen 
points out, to the amazement of sur- 
geons skilled in the older, very ticklish 
handling of gangrene in aged diabetics 
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or others with poor circulation in the 
extremities. Then, the leg or arm is 
immersed in ice water to a level about 
one inch above the tourniquet. Weaker 
patients may lie with only a slight ele- 
vation of the head of the bed and, 
with the protection of a rubber sheet, 
the leg is placed on a layer of ice and 
then is covered completely with 
cracked ice. Or, again, rubber ice-bags 
may be used, salt being added to each. 
The newest development is an elec- 
trically refrigerated “blanket.” 

A 200-pound refrigerating apparatus 
serves four to six patients simul- 
taneously, and can readily be fitted mto 
an ambulance. Thus emergency cases 
can be prepared for operation en route 
—in fact, are out of pain, unshocked, 
uninfected, even unstrained in the 
meanwhile. The dual application of 
tourniquet and cold brings almost im- 
mediate, complete loss of sensation in 
the injured limb. The rest of the body 
can be kept as warm as desired. There 
is no general chilling above the 
tourniquet. 

In ordinary hospital routine, where 
the case is one of gangrene and there 
is no bleeding, the limb may be first 
surrounded with a few ice bags at the 
level chosen for the tourniquet. 
Within five to fifteen minutes the skin 
is chilled so that the application of the 
tourniquet causes practically no dis- 
comfort. A preliminary morphine hypo- 
dermic or other sedative is sometimes 
used in instances where the patient is 
nervous and apprehensive, but other- 
wise no anesthetic or other drug is 
needed. 


gests of the refrigeration are made 

by means of a thermometer held 
next to the skin. The desired tempera- 
ture is about 40 degrees, Fahrenheit, 
eight degrees above the freezing point 
of water. This assures adequate chilling 
without risk of actual freezing. 

“The time required for complete 
through-and-through anesthesia varies 
with the depth of tissue,” Dr.- Allen 
states. “It may possibly be as short as 
one hour for an emaciated shin, or as 
long as five hours for a rather thick 
thigh.” Then, with the patient in the 
operating room, the limb is removed 
from its nest of ice bags or other re- 
frigeration. Sterilization and operation 
are carried out as usual. The surgeon 
need not hurry: the chilled tissues stay 
cold long enough for an ordinary op- 
eration, and longer. For extraordinarily 
lengthy operations, the limb may be 
kept on a bed of ice bags. When the 
operation is complete, the tourniquet is 
released, blood rushes in, and any 
bleeding points are quickly caught and 
stitched up. 

The surgeon has had the opportunity 
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ot working in a bloodless and shockless 
field. Shock is at most that slight de- 
gree which may develop from the tissue 
injury left after the wound is finally 
closed and the temperature raised to 
awaken the “hibernating” life sub- 
stance, protoplasm. 

After the operation, the patient has 
neither nausea nor gas pains, so com- 
mon in ordinary anesthesia. The prac- 
tically complete absence of shock is 
evidenced by a steady pulse, constant 
level of blood pressure, steady rate of 
respiration—no changes occur during 
or after the operation. This is ideal for 


surgery of those who are so weak that 


ordinary operative shock would likely 
be fatal. In a series of more than 50 
operations reported on at City Hos- 
pital, the average age was 68, and a 
number of these patients were four 
score years old. Almost all were suf- 
fering from heart disease, or diabetes, 
or hardening of the arteries, yet they 
successfully underwent the hitherto 
risky major operation of amputation. 
Formerly, four out of five died, when 
operated on by the older procedures. 
In the City Hospital series of cases 
four out of five lived. 


N” only shock but bacterial infection 
plagued the older surgery. We all 
know that refrigeration prevents the 
growth of bacteria. Doctors are all 
familiar with the preservation of living 
tissue in the ice box for weeks and even 
months—alive and uninfected. In cold 
surgery, as well as in the transportation 
of refrigerated wounded to the hospital, 
bacteria simply cannot grow. 

After amputations, there is the ever- 
present danger of blood coagulation, 
sometimes extending rapidly up a limb 
and entailing a correspondingly rapid 
gangrene. Such phenomena are caused 
largely by damage of the blood vessel 
walls. Bacterial invasion may bring 
about the damage. In arteriosclerosis, 
damage to the walls arises from lack 





To anesthetize, thermostatic controlled refrig 
erator keeps "blanket" at 40 degrees, Fahrenheit 
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of nutrition and of oxygen, 
as well as from bacterial 
action. Now the clotting is 
prevented by cold, which 
preserves the vessel walls. 
Parts which have deficient 
circulation can be most 
effectively chilled and, by 
very gradual warming 
through several days after 
the operation, survival of 
the tissues is promoted. In 
ordinary cases under the 
new procedures, gradually 
lessening refrigeration is the rule, the 
manipulation of ice bags permitting a 
slow return to normal temperature. 
The wound margins can be kept 
healthy, yet not sealed. Discharge may 
continue abundantly. It cannot decom- 
pose or become infected, because en- 
zymes and bacteria are checked by low 
temperature. 

Of course, as Dr. Allen says, healing 





Ice-immersed extremity of patient lying in bed. 
Complete anesthesia in two and one half hours 


is slowed in proportion to the reduction 
in temperature. But there are advan- 
tages here, too. A whole series of im- 
portant new controls become available 
when needed. When there are threat- 
ening signs of loss of vitality in 
wounds, the surgeon has _ previously 
had to stand helplessly by and watch 
the wound slough. The 
sloughing is due to defi- 
cient nutrition and oxygen. 
Now it is possible to re- 
duce the tissue metabolism 
(use of food and oxygen) 
to a level for which the 
existing blood supply is 
adequate. 

The use of low tempera- 
tures opens up other strik- 
ing possibilities — already 
realized in the hospital. In 
the most desperate cases, 
hitherto, surgeons have had 
to take the risk of a high 
amputation if the patient 
is to be considered operable 
at all. Such has been the 
situation in severe gangrene 
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Electric refrigerator cradle for treatment of 
extremity — hand or foot — at low temperature 


of the exhausted aged, diabetic, ar- 
teriosclerotic, and in rapidly advancing 
infections of the limbs of young or old. 
Refrigeration offers an alternative, and 
the tourniquet can add all the advan- 
tages of operation without the shock. 
The advance of infection, the pain, the 
downward trend of the patient, can be 
checkéd for several days by simple 
packing in ice. 

Transfer of all these re- 
sults to war conditions 
offers much. It offers the 
hope of transportation of 
limb casualties without 
hemorrhage, pain, or shock; 
without advance of infec- 
tion or tissue devitaliza- 
tion; with minimum dam- 
age and maximum time 
limits of tourniquet appli- 
cation; and with freedom 
to operate without an 
anesthetic or to delay for 
several hours according to 
the exigencies of a crowded 
surgical service. 

With regard to its prac- 
ticability in war, refrigeration is usu- 
ally available on naval vessels, and for 
modern mechanized armies the 200- 
pound apparatus is obtainable. This 
can be operated by the motor of a 
truck or ambulance and can refrigerate 
four to six limbs simultaneously, while 
ice is frequently available in less fortu- 
nate countries, from Finland to China, 
where the lack of anesthetics has en- 
tailed much suffering. ; 

A large number of both military and 
industrial wounds consist of mutilations 
of limbs. In warm weather ice is often 
available or can be especially provided. 
In cold weather, only precautions 
against actual freezing of parts may be 
needed. The chilling is so simple that 
it can be carried out by reasonably in- 
telligent non-medical persons. The 
tourniquet, of course, is necessary to 
stop hemorrhage, and under appropri- 
ate conditions of reduced temperature 
may be kept in place for several hours 
without risk. The transportation of 
wounded persons can be made entirely 
painless, as far as limb injuries are 
concerned. There is probably better 
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preservation of strength and resistance 
than with large doses of sedatives. The 
wounded may then arrive at a hospital 
after several hours, ready for immedi- 
ate operation without any additional 
anesthetic. 

Even when any parts are potentially 
infected, perhaps by being contami- 
nated with dirt and other foreign mate- 
rial, refrigeration holds everything in 
abeyance. The preservation of tissue 
vitality and resistance to infection 
should facilitate conservative and re- 
parative operations and aid in avoiding 
amputations and crippling. Much more 
of the limb may thus often be saved, 
or even whole limbs that would under 
the older procedures have been neces- 
sarily removed. 

These achievements are indeed rev- 
olutionary. So much so that they might 
not yet have gained recognition except 
for the courage and vision of Dr. 
Allen’s colleagues, Dr. Crossman and 
his associates, in applying them on a 
scale sufficient to convince other sur- 
geons. The greatest obstacle was and 
still is lack of financial support. As Dr. 
Allen has written: “The only support 
for this research has come from the 
American Medical Association, in the 
form of a $500 grant from its Com- 
mittee on Scientific Research, for 
animal experiments, now conducted 
at the New York Medical College, and 
one of $300 from its Council on Physi- 
cal Therapy, for the clinical study at 
City Hospital in New York.” 

Except for these obstacles, there 
need not have been the long delay since 
the report of the first human cases in 
1937, and the world-wide adoption 
might have been possible before the 
outbreak of the present war. It might 
have been the means of saving the 
lives of soldiers and civilians the world 
over. 


AGAIN GUILTY? 
Do Flies also Spread 


Infantile Paralysis? 


ee case against flies as the cul- 
prits that spread infantile paralysis is 
strengthened by a discovery reported 
by Dr. Albert B. Sabin and Dr. Robert 
Ward, of the Children’s Hospital Re- 


search Foundation and the University 
of Cincinnati College of Medicine, in 
the current issue of Science. 


Flies caught in Cleveland and At- 
Janta in the neighborhoods of infantile 
paralysis patients were infected with 
the virus of the disease. Previous dis- 
covery of the infantile paralysis virus 
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in flies was made in insects trapped in 
rural areas, in one instance near a privy 
used by three households in which there 
were infantile paralysis patients. 

Discovery of the virus in city flies 
is considered more significant, espe- 
cially since the infected flies were found 
in modern neighborhoods with good 
plumbing and in which several children 
had mild illnesses that might have been 
abortive infantile paralysis at about 
the same time other children had rec- 
ognized attacks of the disease. 

Flies as carriers of the disease fit 
with the theory, suggested by recent 
evidence, that the virus attacks through 
the alimentary or digestive tract rather 
than through the olfactory nerve from 
the nose. Suggestive also is the fact 
that the fly season and the infantile 
paralysis seasons coincide. 


PRONOUNCIATION 


Of Names of Two 
of the Sulfa Drugs 


Niort laymen alone, but physicians 
also, have differed widely in the pro- 
nounciation of the words sulfanilamide 
and sulfathiazole, two of the sulfa 
drugs. The Journal of the American 
Medical Association now states that 
the Council on Pharmacy and Chem- 
istry of the Association has recom- 
mended that the word amide be 
pronounced with the long 7 (amide). 
Thus it rhymes with chloride and 
iodide. In the word sulfanilamide the 
syllable 2J is given the major accent. 

Sulfathiazole is to be pronounced 
similarly with a long 7, and the accent 
on the thi. 


INFECTION 
Depends on Both 


Bacteria and Host 


ee the modern blitzkrieg and _ its 
aftermath, extremely virulent bacterial 


infections actually are ineffective from. 


the standpoint of the bacteria, as para- 
sites, because the microbes so rapidly 
destroy the tissues upon which they 
live and grow, according to Dr. Paul 
R. Cannon, professor of Pathology at 
the University of Chicago. 

Time plays a commanding role, in 
infections, as important in the incipient 
stages as it is in a beginning forest- 
fire, said Dr. Cannon, continuing: 

“The ability of bacteria to grow in 
living tissues depends upon forces in- 
herent in both the bacteria and the 
host. 

“At times, with highly virulent bac- 
teria, this ability to grow is so pre- 
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dominant, that, under proper condi- 
tions, they can multiply rapidly, metab- 
olize efficiently, and overcome quickly 
all efforts on the part of the host to 
prevent these actions. This type of in- 
fection, fulminating in development 
and quickly lethal in course, represents 
the maximal biologic growth efficiency 
of the bacteria concerned.” 

A return of scourges like the “Black 
Death” cholera and typhoid fever to- 
day is not so threatening as it was 
when these diseases ran riot in Europe, 
Dr. Cannon said, because of modern 
methods of keeping invading bacteria 
localized, and their toxic action checked 
until they can be destroyed by the de- 
fensive forces of the body. 


PREGNANT? 


Electric Recordings of 


Unborn Baby's Heart Beats 


bene recordings of the _ heart 
beats of an unborn baby can now be 
made successfully for practical pur- 
poses by means of a technique an- 
nounced by Dr. Arthur J. Geiger, Dr. 
Willys M. Monroe, and Dr. Allan V. 
N. Goodyer, of Yale University School 
of Medicine, in the Proceedings of the 
Society for Experimental Biology and 
Medicine. 

Doctors have tried for years, hith- 
erto with only indifferent success, to 
obtain electrocardiograms of the un- 
born baby’s heart beats, although 
these graphic recordings of the electric 
current produced by the heart muscle 
contraction have long been used in 
studying heart disease. 

The new technique, the Yale investi- 
gators report, enables the doctor to 
tell promptly whether a woman is 
about to become a mother or whether 
she has a tumor. It does not give 
“false positive” results and takes less 
time than mouse or other biological 
tests for pregnancy. 

“Will it be twins?” can be answered 
much earlier than by any other method 
of examination. 

In their work the Yale doctors use 
a single stage resistance-coupled am- 
plifier with a conventional portable 
electrocardiograph. The electric cur- 
rent acconipanying the unborn baby’s 
heart beats is picked up by disk elec- 
trodes placed on the mother’s abdo- 
men. They are amplified 20 times, 
which brings the recording into plain 
view, and the apparatus is arranged to 
minimize pickup of the mother’s elec- 
trocardiogram. The small 12-pound 
amplifier of standard radio parts is 
simple to operate and can be easily 
carried with the electrocardiograph.— 
Science Service. 
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Torpedo! 
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Mechanics of the "Tin Fish” That is Writing a 
Terrifying Record of World-Wide Destruction 


DONALD WILHELM 


io northbound with a cargo 
of oil, plows heavily through the 
Atlantic swell a few miles off Long 
Island. Suddenly the ship staggers as 
though from the blow of a titanic fist. 
A rending explosion rips open her side, 
and a torrent of water pours through 
the hole into the hull. Five minutes 
later she is awash. Then her bow slides 
under the waves. The stern tilts up, 
and she plunges to the bottom. A 
U-boat has struck again with the dead- 
liest of modern weapons—a torpedo— 
against which the naval engi- 
neers have found no satisfac- 
tory protection. 

Just what is this blasting 
hellion of the deep, this 
streamline horror called a tor- 
pedo? It is the most intricate 
and perfect engine of destruc- 
tion which scientific military 
design has yet produced. It is 
the smallest warship afloat; 
24 feet long. For it is a ship, 
complete in every detail. It 
has a wheel house, an engine 
room, a cargo, and a crew to 
steer and run it; a mechanical 
crew more precisely obedient 
than any human sailors. It 
takes and holds, exactly, the 
direction assigned its mechani- 
cal brain. If so directed, it 
will describe a complete semi- 
circle before settling down to 
its course; or it will plunge ahead point- 
blank in the direction it is launched. 
It will travel precisely at the depth 
desired under the surface of the water. 
And it never wavers. Like a big battle- 
ship, it is given test runs and tried for 
any faults it may have before it joins 
the fleet. 

A 3000-pound “fish” of steel with 600 
pounds of high explosives in its war- 
head, it knifes through the depths at 
nearly a mile a minute, driven by more 
than three times the power of a V-8 
car at full throttle. Without warning, it 
hits its victim with a blasting wallop 
which staggers even the heaviest bat- 
tleship afloat. Britain’s “unsinkable” 
Prince of Wales and Hitler’s vaunted 
Bismark have succumbed to its sting. 
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Naval architects have tried every 
device they could think of to defeat 
the torpedo. “Torpedo bulges” —double 
hulls, constructed in the hope that the 
torpedo would explode between the 
outer and inner shells and not pene- 
trate the ship’s vitals—were tried and 
abandoned. Battleships are now di- 
vided into many compartments, so that 
if one is blasted by a torpedo, the 
others can be shut off from the in- 
pouring water. But even these pre- 
cautions are generally ineffective. The 
impact of a 16-inch shell is light by 
comparison to that of a torpedo. As 
Admiral Hart said recently: “When a 





A “tin fish" takes to the water for test 


torpedo hits anything, it stays hit.” 

This vicious little robot, capable of 
scuttling a vessel 20,000 times its 
weight, has made history in every 
naval engagement since the Japs sailed 
into Port Arthur in 1904. It nearly 
changed the outcome of the first World 
War, accounting for 2000 ships, totaling 
6,000,000 tons. It was fear of torpedoes 
that kept the British from following 
up and destroying the German navy 
at Jutland. In the evil month of April, 
1917, it cost the Allies nearly a million 
tons of shipping, a rate that soon would 
have stopped the beating of Eng- 
land’s heart. Today Hitler is gambling 
on the torpedo to rupture the com- 
munication lines on which the Allied 
effort depends. Once again German 
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U-boats lurk off our shores, waiting 
to send destruction—via torpedo—to 
the next vessel that within 
range. 

Like most first-rate scientific achieve- 
ments, the modern torpedo is a result 


comes 


of a long series of experiments, some 
of them abortive. Ever since ships first 
began fighting with gunpowder, naval 
men have sought means of bringing a 
large explosive charge against their ene- 
mies’ hulls. In 1776 a scheme was pro- 
posed, but never tried, for breaking the 
British blockade of American colonies 
by approaching King George’s men-of- 
war from under the water and fasten- 
ing bombs to their bottoms. Later, 
Robert Fulton discussed with the gov- 
ernments of France and England his 
ideas for an underwater attack. The 
first torpedo actually to see service 
was the “spar torpedo” of the Ameri- 
can Civil War. This contraption, a 
long ram with a bomb on the end of it, 
was a sorry forebear of today’s “tin 
fish,” but a terror in its day. 

The torpedo as we now know it was 
born in 1864, when a Captain Luppis 
of the Austrian Navy went to 
the famous Scottish engineer, 
Robert Whitehead, with a 
plan for a self-propelled, self- 
steering underwater  projec- 
tile. Whitehead, fascinated 
with the idea, began work at 
once, in a little shop in Fiume. 
Two years later the first 
Whitehead torpedo slid into 
the water—and worked. It 
was a crude little machine, 
only 10 feet long, traveling 
seven miles an hour by com- 
pressed air, and carrying 19 
pounds of guncotton in its 
head. But it was the daddy 
of them all. So sound was the 
great engineer’s work that his 
basic design has changed but 
little. Speed, size, and explo- 
sive power were increased, 
however, and by 1914 it was 
the most dreaded weapon on the high | 
seas. With World War I, the torpedo 


came into its own. 


ee early torpedo was notoriously 
tricky; even during World War I 
it. was still a dangerous weapon to 
handle. So erratic was its course that it 
often menaced the mother ship more 
than the target; several German U- 
boats were blown up by their own tor- 
pedoes. They had other quirks. They 
left a wake of bubbles that betrayed 
the location of the mother vessel and 
often led to its destruction. They often 
jumped out of the water like porpoises. 
One U-boat commander’s~ experience 
became a classic. Cruising on the sur- 
face, he was suddenly attacked by a 
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General arrangement of torpedo mechanism: Exact details are military secrets 


British submarine. The Englishman 
fired a torpedo. The German saw it 
coming too late; he had no time to 
turn his sluggish craft, and _ stood 
awaiting his inevitable end. But as the 
torpedo was about to strike, it leaped 
out of the water, slithered across the 
U-boat’s deck, and plunged harmlessly 
into the sea on the other side. 

The torpedo of today—and the de- 
signs of different nations vary only in 
detail—has none of these vagaries. The 
world’s navies have lavished the best 
brains available on getting the “bugs” 
out of it, made it so powerful it can 
knock a hole in the side of a cargo 
vessel even without its explosive head, 
so accurate it can run for miles with- 
out appreciable deviation from its set 
course and depth, so destructive that 
no ship that sails is safe from it. Its 
active life is short, ranging from a few 
seconds to six or seven minutes. When 
it misses, it runs for about eight miles, 
then automatically sinks, so it cannot 
be a navigation hazard or fall into the 
hands of the enemy. Its mechanism, 
comprising 3000 precision-built parts, 
is as intricate as that of a watch. To 
make one requires some thousands of 
man-hours of labor and $12,000 im 
cash. Foot for foot, pound for pound, it 
is the most expensive of all naval ves- 
sels. But it is the best investment any 
navy can make. Its one and only servy- 
ice voyage may decide the fate of a 
nation. 


RoM bow to stern, the torpedo’s 

24-foot length is divided into four 
main sections. The first is the warhead, 
built like an armor-piercing shell con- 
taining 600 pounds of the most devas- 
tating explosive known. Behind the 
warhead is a large compartment hold- 
ing compressed air, its main driving 
force, under the colossal pressure of 
2800 pounds per square inch—several 
times the maximum in the most pow- 
erful locomotive boiler. Behind that 
are smaller tanks, in which the tor- 
pedo carries its own fuel, water, and 
lubricating oil. Another section is the 
where the mechanical 
brain that guides the torpedo and the 
engines which drive and control it are 
Finally, there are the twin 
propellers, revolving in opposite direc- 
tions (a single propeller would only 
make the torpedo revolve in the 
water) and the two sets of rudders, 
one for direction, one for depth. 


“engine room,” 


housed. 
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Torpedoes are launched from the 
tubes of submarines, the decks of sur- 
face vessels, or the bellies of airplanes 
—it’s all the same to the torpedo. For 
it is every inch a seagoing vessel; once 
in its element—the water—it’s a war- 
ship on its own. The duties of a launch- 
ing vessel and its crew are merely to 
get the torpedo somewhere within five 
miles of its target (the closer the bet- 
ter), give it its orders, and get it 
started. In submarines, this is done by 
a blast of compressed air which 
pushes the baby vessel out of its tube. 
In the deck-tubes of surface vessels, a 
small explosive charge boosts the tor- 
pedo over the gunwales and into the 
water. Airplanes merely drop them. 

When a torpedo is discharged, an 
amazing number of things begin to 
happen inside it, in an incredibly short 
time. A starting lever, tripped by the 
missile’s forward movement, opens a 
valve, and a blast of compressed air 
starts the main engine. Another unit 
provides a highly inflammable fuel 
spray. Two slow-burning cartridges 
explode, go on burning like candles, to 
ignite this spray. In the same split- 
second an ingenious self-starting, self- 
regulating water-pot begins spraying 
water on the flame. Only a few feet 
away, remember, is 600 pounds of high 
explosive. The water-pot supplies 
water to make steam and, by regulat- 
ing the volume of its spray, keeps the 
temperature in the fire-box exactly at 
1250 degrees—no higher. The steam- 
gas-compressed-air mixture slams into 
the main engines with such force that 
400 horsepower is instantly generated, 
quickly driving the torpedo’s speed up 
to nearly a mile a minute. 


VEN more ingenious is the mech- 

anism which guides the deadly 
“fish” on its swift little voyage. Just be- 
fore it is launched, a torpedoman—on 
instruction from the fire control officer 
who has computed the position, speed, 
and range of the target—sets its direc- 
tion and depth by adjusting a small, 
numbered spindle, like a radio dial. It is 
no longer necessary to aim the torpedo 
dead at its target. Whatever direction 
it may be launched, the mechanical 
“fish” will return to its set course before 
it settles down to its final straight run— 
a big help for the destroyer which does 
not want to turn its side toward the 
enemy and present a big target while 
firing its deck tubes. 
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The principal member of the tor- 
pedo’s mechanical “crew” is a gyro- 
scopic pilot. It is a bronze flywheel, the 
size of a teacup saucer, which is set 
whirling at 18,000 revolutions a minute 
by a jet of compressed air. Connected 
with this gyro-compass, and controlled 
by it, is a small engine, which operates 
the directional rudder. The gyroscopic 
pilot instantly corrects—through its 
engine and rudder—any deviation of 
the torpedo from this course. It never 
makes a mistake. 

A torpedo must also hold to a second 
course, depth—usually about 15 feet 
below the surface. When hurled from 
a plane or a deck tube, it must not 
dive as deep as its immense weight 
inclines it to; it must not lunge out of 
the water like a tarpon on a line, or 
lose speed by gambolling up and down 
as torpedoes used to do. Its underwater 
course must be kept level. Another 
mechanical brain takes care of that. A 
sensitive pendulum and a _hydrostat, 
which measures the depth of the tor- 
pedo by external water pressure, con- 
trol a second small steering engine, 
which operates two horizontal rudders 
in the tail. If the torpedo is running 
closer to the surface or lower in the 
water than ordered, the rudders steer 
the “fish” down or up, until it is at the 
correct depth. All these mechanisms 
are fitted tidily within the torpedo’s 
slim diameter—21 inches! 


HE “tin fish” used to leave a wide, 

tell-tale wake of lively white bubbles 
from the cold compressed air which 
streamed out its exhaust pipe. This 
sometimes gave the victim time to 
dodge the oncoming torpedo, and 
marked the position of the submarine 
which fired it. The modern torpedo 
leaves almost no wake. After the blaz- 


Ing, white-hot mixture of compressed 


air and steam has driven the torpedo’s 
engine, it is exhausted through the 
hollow bronze propeller shaft. The 
steam, on striking the cold sea water, 
condenses, turns back into water; the 
hot air forms tiny slow-rising bubbles 
which cannot be seen from any dis- 
tance. The “tin fish” is noisy, and can 
be picked up on sound-detecting de- 
vices, but seldom in time. It gives no 
warning and leaves no trace. 

The deadly torpedo has already 
written a fearful record of destruction 
in World War IJ—the Prince of Wales, 
the Repulse, the Bismark, the Ark 
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Royal, the Reuben James; Taranto, 
Cape Matapan, Pearl Harbor; the 
Battle of the Atlantic, of the Med- 
iterranean, of the Pacific. U-boat op- 
erations off our coasts indicate a 
new phase of torpedo warfare of un- 
precedented ferocity. 

Before we entered the war, watchers 
reported that the big ship yards at 
Kiel, Bremen, and Hamburg had 
switched from big warships to small 
surface raiders and submarines. At 
Danzig and Stettin, large new sub- 
marine plants have been put up, and 
the torpedo school at Kiel has been 
enormously expanded. The United 
States Navy can play at that game 
too. Our own Torpedo Stations are 
humming as never before. Torpedoes 
used to be made almost exclusively in 
plants owned and operated by the 
Navy. Today scores of factories are 
working on confidential sub-contracts, 
turning out torpedo parts in an im- 
mense speed-up of their production. 

The Battle of Macassar Straits has 
shown that we are as good at tor- 
pedoing as the Germans, if not better. 
The Japanese have learned that it is 
risky to move troops past the tubes of 
American torpedomen who tradition- 
ally pat their “tin fish” on the rump 
before they are loaded, care for them 
with the love of fine machinists for 
fine machinery, and dispatch them 
with an accuracy unparalleled by any 
other navy. 

The decision in this next phase of 
the war lies in our ability to defeat the 
torpedo in the Atlantic, and win with it 
in the southern Pacific. The “tin fish” 
is still making history. 


SUCCESS 


Workman's Suggestions 


Speed Production 


Hee production of vital gunsight 
lamps has been increased by more than 
2000 percent due to a factory worker’s 
suggestions, is one of the many little 
“success” stories of the nation-wide 
national defense effort. The tiny lamp, 
about half the size of a walnut and 
used in delicate precision mechanisms 
for aiming big guns, was made entirely 
by hand only a few months ago; today, 
with the help of suggestions made by 
Matthew Westphal, a Westinghouse 
employee, it is machine made. As many 
as 2000 can be manufactured in a single 
day. 

Mr. Westphal proposed a different 
type of stem and redesigned the mount 
for the filament. Due to his changes in 
the method of drawing air out of the 
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bulb, it no longer has a pointed tip. 
Savings in material, labor and equip- 
ment have resulted from Mr. West- 
phal’s suggestions. Valuable floor space 
formerly used by girls sitting at work 
benches is now available for other 
work. Girls have been released to do 
other important jobs. Only half as 
much glass tubing is needed in the 
lamp. Old equipment has been dis- 
carded and salvaged. 


ALL-METAL YACHT 
Will Be Used For 


Patrol Service 


i has just been announced that the 
all-metal yacht “Revere,” described on 
page 79 of the February 1942 issue of 
Scientific American, has been turned 
over to the United States Coast Guard 
for the duration of the war. The power 
and speed of this unusual water craft 
should make her particularly useful 
for waterway patrol service along the 
Florida coast, the work to which she 
will be put by the Coast Guard. 


ROLLERS 


Keep Reconnaissance Cars 
Out of Trouble 


R ECONNAISSANCE cars are the ad- 
vance scouts or feelers of the army 
and, as such, they must be versatile 
enough to cover all kinds of terrain. 
American-made units are not only the 
fastest of any comparable vehicles to 
be found in the world today, but they 
are built to travel over extremely 





Mounted in front, like this . . 


rough ground, not excluding trenches 
and shell holes. One of the features 
which permits this is the big forward 
roller—the guiding arm that lifts them 
out of difficult places. 
The all-welded steel rollers on many 
of the military vehicles now being built 
by The White Motor Company and 
others have aroused considerable curi- 


-osity and comment among the general 
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public. Many questions have been 
asked regarding their use, and the pro- 
jected guesses have been both diversi- 
fied and humorous. 

Actually, the tough tubular rollers, 
four feet in length and 12 inches in 
diameter, have a definite and practical 





. it rolls the car up and out 


use—to keep the vehicles from bogging 
down and to aid in pulling them out 
of the difficult spots. In short, these 
rollers afford the big lift to a machine 
in trouble. With their help, the Half- 
Tracs have climbed out of a 6-foot 
trench during testing operations. 

The shell of the big steel roller is 
made of 4-inch stock. Two reinforce- 
ment rings, as well as two bearing 
heads, are welded within at spaced 
positions. The need for great strength 
in the roller is recognized when one 
realizes the amount of weight and im- 
pact it must bear. Actually, the roller 
protrudes ahead of the bumper arm 
and thus takes the first shock when 
any forward contact is made. Then 
consider that the cars don’t stop for 
bushes, small trees, fences and similar 
obstructions, and you can gain some 
idea of the impacts it must take. Add 
to this the lifting strength when half 
the weight of the vehicle may be im- 
posed upon it going up a sharp incline. 
In order to be most effective, the 
roller has a spring mounting. 

Suecess of the roller, of course, de- 
pends to a large extent on the traction 
power of the vehicle. The conventional 
scout cars, driving from all four wheels, 
can push up a 60 percent grade with a 
full complement of men. The Half- 
Trac, with its rear track system, exerts 
even more driving power and is well 
adapted to soft ground. When this 
modern reconnaissance unit pushes its 
front roller against a bank it gains the 
necessary lift to go on over. 

These reconnaissance units are ex- 
tremely maneuverable and are capable 
of traveling up to 50 miles an hour on 
highways or smooth ground. At the 
same time they can push over the 
roughest kind of country. The big steel 
roller in the front goes a long way in 
making this possible. 
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Glass Guns for Victory 


Soil Testing in Gardens and on Farms Can Aid 


in Keeping Food Producing Machinery in Order 


ARTHUR H. CARHART 


- the enormous pattern of national 
effort, the growing of food crops on 
farms and in home gardens is of great 
importance. While our factories, mills, 
and mines pour out their war goods 
and raw materials, our good earth must 
go into full production to deliver a 


tremendous volume of food _ stuffs. 
While gasoline, coal, and _ electricity 


power the machines, food powers the 
men and women who run those ma- 
chines. 

The soil is thus a part of our na- 
tional machinery for the production of 
war necessities. Food is as essential in 
war as guns and powder. The tre- 
mendous importance of this part of our 
war effort is indicated by the fact that, 
at a National Defense Gardening Con- 
ference held at Washington, D.C., last 
December, there was launched a Vic- 
tory Garden Program. The national 
campaign to put the machinery of the 
soil into capacity production is under 
way. This is a war of science, and sci- 
ence will aid in garden and farm, just 
as in laboratory and factory. 

The soil of our nation is one piece 
of defense machinery which may re- 
ceive a hard and disastrous beating 
unless we give heed to putting it in top 
condition and keeping it so. Lowering 
of the production from our tilled soil 
may mean the difference between vic- 
tory and defeat. With the crusade for 
total utilization of all tillable gardens 
and farms under full drive, the problem 
of keeping the soil in top condition 
and guarding against over-use and 
neglect must receive continuing atten- 
tion. 

Generally the soil is considered as a 
medium for growing things, without 
due recognition of the fact that it is a 
mechanism as definitely organized in 
its way as is the machinery within a 
factory. We plant seed, we water, we 
hoe weeds—and believe that nature will 
give us a good crop. Crop failure is 
often blamed on nature; but the real 
cause may be pure neglect of the soil 
machine. 

No machine can be forced to produce 
to full capacity without proper main- 
tenance. Parts wear. Essential cogs in 
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the machine have to be replaced when 
they are worn. Just as certainly, forced 
production on tilled land produces wear 
and tear. Deficiencies occur in soil 
properties. Since the tilled land is a 
basic, indispensable part of the war 
production machinery, we must give it 
maintenance and replacements when 
needed, if it is to do its full part in 
bringing victory. 

There are two objectives in such 
sound soil management as the Victory 
Garden Program will demand. The first 
is to bring the tilled ground to its full- 
est production as rapidly as possible. 
The second is to have that soil in as 
good condition at the end of the 
forced use as it was at the beginning 
of the drive. With correct management, 
the soil should not only be as good as 
it was at the start, but actually better. 

Any program aimed at keeping field 
and garden soils in good condition has 
two sections. The first concerns the 
physical makeup. The most fertile soils 
often are those containing abundant 
organic matter. This humus is built up 
in the soil by turning under stubble 
in a field or spading leaf mold or simi- 
lar material into the garden plot. 
Most tillers of the soil know of this 
need and will take care of it. 

But it is the second and less easily 





determined procedure of keeping soil 
in first-grade condition that is likely to 
be overlooked. This involves the chem- 
ical constituents present or that must 
be added to the soil so that it will 
produce well and so that there will be 
no loss by excessive use, without re- 
placement, of vital nutrients. This re- 
placement is imperative if the soil is 
not to be worn out at the end of the 
forced production war effort. 

There are four chemical factors in 
soil management or production proc- 
esses that dominate the productivity of 
any tilled plot. First, there is the ques- 
tion of whether the soil is acid or alka- 
line. Some crops require one condition, 
some the other. To attain maximum 
production, the crop has to be fitted 
to the soil, or the soil to the crop. 
If the soil is acid, crops should be 
planted that will thrive in that condi- 
tion of soil, or the reaction of the soil 
should be changed over to alkaline so 
that crops demanding that condition 
can be grown. The balancing of the 
acid-alkaline reaction is not difficult, 
but it is vital that this factor be known - 
before a crop is planted. 


HE other three chemical factors in- 

volve the principal nutrients needed 
for maximum crop production. There 
are a number of plant food require- 
ments in elements in the soil, but the 
three principal foods are nitrogen, 
phosphorous, and potash. And because 
these are the principal soil nutrients 
required by plants, they are the ele- 
ments most heavily drawn from the 
soil in making growth and producing 
fruits and grains. 

Just as milk cannot be drawn indefi- 
nitely from a cow without feeding 
good rations, so the soil cannot be 





Soil sample is placed in test tube: testing kit with reagents at right 
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“milked” indefinitely without putting 
back some of the materials which roots 
must have in order to produce growth. 
High-pressure use of soil, where crops 
are forced for all they are worth, takes 
a heavy toll of these principal plant 
foods. 

Furthermore, just as a dairy cow 
must have so much protein, so much 
carbohydrate, so much roughage, all 


-in a balanced ration, in order to pro- 


duce the maximum supply of milk, so 
plants feeding on a soil must have a 
“balanced ration.” In other words, a 
soil that has adequate nitrogen and 
potash, but lacks a proper ratio of 
phosphorous, cannot supply a balanced 
ration to crops. It all goes back to the 
machine idea. If one of these elements 
is left out, an important cog in the 
crop-growing machine is not in gear. 

Of course, many farmers and garden- 
ers are familiar with the general idea 
as it is presented here but it is a little 
too much to expect the average farmer 
or gardener to send soil samples every 
season, or twice a year, if that is bet- 
ter, to some laboratory; wa:t for the 
analysis to come back; and then add 
phosphorous or nitrogen or potash, or, 
if the soil is sour, to add lime. It’s a 
lot of extra work. It may not show 
anything except that the soil is in 
fairly good shape, and the tendency all 
too often is to go ahead without analyz- 
ing the soil. 


hea and garden journals have been 
telling about these three most im- 
portant soil elements for quite some 
time; state experimental stations have 
been sending out reports; speakers at 
short courses have discussed the sub- 
ject quite fully. However, this has all 
seemed sort of visionary. The dirt 
farmer, the home gardener, did not 
have available, until recently, means 
of analyzing his soil without going to 
the trouble of sending samples to some 
distant laboratory. 

Today there are soil test kits on the 
market so simplified that anyone 
who can read English, and is not color 
blind, can run his or her own soil test, 
not in hours, but in minutes and with- 
out complicated equipment. 

The small soil test kits fit the pocket; 
others, slightly larger and a bit more 
accurate, can be carried in containers 
not. unlike lunch boxes and really not 
much larger. The principal difference 
lies in the number of tests that can 
be made with either kit. 

Here is how one learns whether the 
soil is acid or alkaline, what the nitro- 
gen content may be, how much phos- 
phorous is present, or whether or not 
potassium is lacking. Dig a soil sample 
out of the field with a common table- 
spoon, mixing several samples from 
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Solution of soil and reagent, in test tube, is checked with color chart 


different parts of the field if a com- 
posite test is desired. Put the soil in 
a glass test tube. (The spoon and 
test tube MUST be clean). Add the 
liquid for the desired test, such as for 
lime, potash, and so on. Shake. Each 
of the four tests has its own chemical 
reagent. The reaction of the soil with 
the solution poured on the soil sample 
gives a characteristic final color to the 
liquid. 

In these kits are four color charts, 
one for each of the tests. Example: 
A soil sample has been put into a tube. 
The required reagent has been poured 
in. It has been shaken, and allowed to 
settle or has been filtered. Suppose it 
is a nitrogen test. Select the color 
chart which is marked nitrogen. Hold 
the tube up, hold the chart, and, by 
eye, make the nearest match between 
the tube color and chart color. Oppo- 
site the matched color on the chart is 
a capital letter. It may be “A” or any- 
thing on to “D”. Having that, turn to 
the little printed manual that is part 
of the kit equipment. In that will be 
found the key letter of each test. The 
letter that designates the color on the 
chart, matched with the color in the 
glass tube, gives a direct answer. 

That is the net process, for in the 
little booklet the key letter gives the 
answer as to how much of each 
nutrient is present in the soil. It tells 
how acid or alkaline the soil is in the 
alkaline-acid test, or how much or how 
little phosphorous, nitrogen, or potash 
there is in the soil. 

If the soil needs the addition of phos- 
phorous, the manual gives the approx- 
imate answer, not in __ technical 
terms, but in pounds per acre required 
to bring up that element to where it 
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should be as a part of the machine to 
produce crops. It may save adding 
phosphorous when it is not needed, or 
upsetting the balance by adding a 
“complete fertilizer,” which is a gun- 
shot way of trying to bring the soil to 
high productivity, but actually may 
overbalance one food element already 
adequately present. 

Whatever the primary or associated 
motives may be that prompt a grower 
to consider the production potentiali- 
ties of his fields, every farmer and 
gardener now has, within reasonable 
reach, the means for putting the crop- 
growing machinery of the soil in condi- 
tion to produce its best. The little glass 
test tubes and the liquids in glass bot- 
tles in a soil test kit .are genuine 
weapons in your hands when you start 
to do your bit toward winning the 
war with your farm or garden. They 
are powerful glass guns for those who 
are getting ready to take their places 
in the ranks by enlisting in the Victory 
Garden Program for the duration. 


BREAD PROTECTION 
By Addition of Mold- 
Inhibiting Agent 


By the simple addition to bread of a 
substance that is naturally present im 
many other foodstuffs, more than one 
and a half billion loaves of bread will 
be protected against mold in 1942, ac- 
cording to the du Pont Company. 
Chemists say that the “mold inhib- 
itor” has been proved to have such a 
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marked effect in delaying the growth 
of fungi in that American 
bakers striving -toward greater food 
conservation plan to extend its use by 
10 to 15 percent during the coming 


bread, 


year. 

" The lowest estimates of losses caused 
by mold growth on various foods run 
into millions of dollars annually. Now, 
with ever-increasing demands on the 
food supply, the elimination of as 
much of this loss as is possible becomes 
a national necessity, even though the 
rationing of food is not yet a prob- 
ability. 

Mold is believed to be caused by 
tiny spores of fungi in the air. Usually 
most active during the summer, these 
invisible particles develop in bread 
after baking. Their growth cannot be 
wholly eliminated even with the best 
sanitary precautions, air-conditioning, 
and ultra-violet lamp treatment, but it 
can be greatly retarded by the addition 
of the mold-inhibiting agent. 

The agent is added to the bread 
dough before baking; it checks the 
development of mold particles in the 
loaf for a period of several days, thus 
allowing ample time for consumption 
of the loaf itself. A very small quantity 
of the mold inhibitor is sufficient for 
the protection of many loaves of bread, 
it is said; approximately two ounces of 
the agent will protect 100 loaves of 
bread. The agent does not affect either 
the taste or appearance of the bread. 


MICROSCOPE 


Identifies Compounds by 
Polarized Light 


A VERSATILE and precise method for 
identifying organic chemical com- 
pounds promises to become a rapid 
and critical tool of chemical identifica- 
tion for these compounds. The method 
is one involving the use of polarized 
light transmitted through a _ micro- 
scope to determine the nature of an 
organic crystal. The physical prin- 
ciples are not new, but extensive work 
carried forward during the past decade 
has resulted in perfecting this system 
of analysis to the pomt where it may 
now be applied with confidence as a 
positive means of identification for a 
broad range of compounds. 

In du Pont a petro- 
graphic microscope is being employed 
that is similar to microscopes used to 


laboratories, 


study the structure of rocks. Follow- 


ing accepted petrographic methods, 
colored interference patterns are cre- 


ated by passing polarized light through 
crystals of and 
these patterns are then compared with 
known 


organic compounds, 


determine the 
exact compounds being analyzed. Use 


standards to 
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of light of various colors is an essential 
feature of the methods. 

Although comparatively expensive 
equipment and considerable experience 
are essential to an identification of this 
type, it is said that once these are 
available, the method can be applied 
practically to all organic compounds, 
whether gases or liquids, provided that 
they can be converted to crystalline 
derivatives for observation. Only very 
small amounts of material are required. 

The method is reported to be “able 
to stand on its own feet as a technique 
of identification, and offers consider- 
able time-saving possibilities in dis- 
tinguishing between compounds having 
chemical features in common.” 


PSYCHIC RESEARCH 


@ Scientific American, in  collabora- 
tion with The Universal Council for 
Psychic Research, offers $15,000 to any 
medium who can produce a spiritistic 
effect or a supernatural manifestation 
under the rules and regulations pub- 
lished on page 210 of our April 1941 
issue. Further reports of The Scientific 
American Committee for the Investiga- 
tion of Psychic Phenomena will be pub- 
lished in forthcoming issues. @ . 


GLUE... OR GLUE 


When Is Plastic 
A Glue? 


W wx plywood reaching a position 
of increased importance in industrial 
applications, there has arisen a con- 
fusion of terms as applied to those 


Petrographic microscope. 
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materials which are used to fabricate 
the finished plywood from thin strips 
of veneer. In this connection a letter 
recently addressed to the editor by 
Mr. J. F. Laucks, President of I. F. 
Laucks, Inc., Manufacturing Chemists, 
holds considerable interest. The fol- 
lowing paragraphs, quoted from Mr. 
Laucks’ letter, clarifies the situation: 
“T believe it is time to call a glue 
pot a glue pot. As a glue manufacturer 
I am getting tired of hearing glued-up 
articles being referred to as ‘plastics’ 


either because of lack of comprehen- 


sion of the difference between the plas- 
tic art and the glue art or because of 
some misguided notion that glue is not 
a subject of polite conversation. 

“For some time back now I have 
been reading articles in the press, in 
the magazines, in the trade papers 
and technical journals about plastic 
airplanes, but I submit that these are 
nothing more or less than glued-up ply- 
wood formed into the proper shapes. A 
plain piece of plywood might just as 
well be called a plastic. 

“Just the other day I saw in one 
of the nation’s prominent newspapers 
a statement about plywood which 
ended: ‘The old art of using glue has 
been supplanted.’ This was the final 
straw. 

“That there is a great difference be- 
tween the gluing and plastic processes 
is commonplace knowledge to anybody 
who knows very much about either. I 
personally have good authority on 
which to base a statement about this 
difference. I once had to fight a patent 
suit in which my opponents claimed 
that there is no distinction .between 
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THE PRODUCTS OF 40,000 
BENDIX CRAFTSMEN 


Down scores of production lines 
that yesterday were only blue- 
print sketches, roll the imple- 
ments of the new-born military 
might of America. Ordnance, 
bombers and fighter planes, 
trucks, tractors, tanks and scout- 
cars, troopships and great naval 
“‘battle-wagons,” torpedo and 
picket boats and motor launches 
—all are vital parts of the im- 
pregnable bulwark of steel being 
forged to safeguard Liberty! 

More than two hundred dis- 
tinct and varied units, designed 
and perfected in Bendix Labora- 
tories, proved on millions of ve- 
hicles and planes and vessels, are 
produced by forty thousand loyal 
craftsmen in more than a score 
of Bendix plants. They stretch 
from the Atlantic Seaboard to 
California—and are supplemented 
by the steady output of many a 
sub-contracting plant. 

The aircraft and automobile in- 
dustries and our Army and Navy, 
through whose whole-hearted 
and close cooperation our own 
all-out efforts for Victory are so 
greatly advanced, have just cause 
for honest pride in a job that 
is prompt, and prodigious, and 
properly done! 

% Of course, not all of these products are used on any 
one airplane, vessel or vehicle. However, in certain 
cases, dual, triple or multiple installations are re- 


quired. These are not considered or included in the 
figures given above. 





Wie AVIATION CORPORATION 
‘AL Serving the cause of Victory in twenty great plants spread 


xk *k & across America from the Atlantic Seaboard to California 
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the plastic art and the glue art. After 
hearing testimony for two years, the 
court decided that these are two sepa- 
rate and distinct This decision 
should carry some weight. If the Pat- 
ent Office arts 
similar, and in practice they are entirely 
different, I think the general public 
should recognize the fact. 

“Perhaps the present prevalent habit 
of calling everything a plastic that can 
be remotely included in that category 
is due as much to the fact that plastics 
are currently fashionable as from a 
general disinclination to use the word 
‘slue.’ Plastics, of course, are new. The 
art of gluing, on the other hand, 
dates from at least early Egyptian 
times. 

“Gluing might be defined as the art 
of binding two pieces of wood to- 
gether to make a joint that is stronger 
than the wood itself. In this definition 
I do not state what the binding means 
are. The ancient glues were made of 
either bones, hoofs, and hides (whence 
I suppose the name glue first acquired 
a bad odor) or of casein. Later came 
starch glues which do not smell bad, 
still later came soybean glues which 
do not smell bad, and later yet came 
synthetic resins, some of which do 
and some of which do not smell bad. 
Now then, just because some glues 
smell bad, should the entire glue in- 
dustry be made to feel that it ought to 
apologize for itself? Should the people 
who use our product do so on the sly 
and cover up this fact by declaring 
they are making plastics? 

“JT maintain that the art of making 
a joint stronger than the wood is a real 
art and an honorable one. It is the art 
of gluing, and neither the man who 
knows how to do it nor the man who 
knows how to make a glue to do it 
with need be ashamed of saying they 
are in the glue business or that they are 
using glue. I insist that the old art 
of using glue has not been supplanted 
but instead is expanding its uses into 
ever wider fields and is becoming of 
progressively greater importance every 
day.” 


arts. 


considers these dis- 


GREEN BLUSH 


When Euglena Blushes, 
Pigments Shift 


He Euglena rubra, a species of 
microscopic freshwater animal, reacts 
to lowered temperatures by changing 
its color from red to green and taking 
on the characteristics of a plant, was 
disclosed in a recent issue of Physio- 
logical Zoology. Writing on the 
of the Green-Red Color 
Euglena Rubra,’ Drs. L. P. Johnson, 
of Drake University, and Theodore L. 


“Cause 
Change in 
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Pure water, safe for drinking, from Los Angeles River, by "Sterozone™ 


Jahn, of the University of Lowa, re- 
vealed that the curious change of color 
which occurs when the animals are 
subjected to changing temperatures is 
due to the migration of red pigments 
from one part of the body to another. 

Specimens of Euglena rubra were 
obtained from a small pond in Iowa, 
where they formed a bright red scum 
on the surface of the water. When the 
temperature of the animals was low- 
ered to below 86 degrees, Fahrenheit, 
the red pigment near the surface of the 
cell migrated toward the center of the 
body, leaving chlorophyll at the sur- 
face, which gave the animal a green 
color. The red color was restored by 
heating, or by subjecting the animals 
to infra-red rays, artificial light, or 
sunlight. 


PURE WATER 
Produced by Portable 


Ozone Generator 


A COMPLETELY automatic, self-con- 
tained water purification plant that 
literally burns bacteria out of water 
has been developed for use in army 
camps and by troops on maneuvers, 
but has industrial and municipal appli- 
cations as well. The “Sterozone” unit, 
as the plant has been named, has a 
rated capacity up to 9000 gallons per 
hour; automatic parallel operation of 
units can be made to supply larger 
requirements. 

Raw water is pumped from the 
source through a filter to remove sus- 
pended matter and then passed to an 
absorber chamber where ozone, gen- 
erated by a high-frequency silent elec- 
tric discharge, oxidizes the bacterial 
contamination and _ delivers pure, 
sparkling, fresh water that has no taste 


or odor. Unlike water that is disin- 


SCIENTIFIC AMERICAN e 








fected by the addition of chlorine, 
there is no danger of overtreatment 
which may result in an unpleasant 
taste that may force troops to prefer 
untreated, contaminated water. 

Power for the plant is supplied from 
an automatic gasoline-engine driven 10 
KVA., 220-volt, 3-phase power plant. 
This unit is self-starting and _ self- 
regulating. The only attention re- 
quired is lubrication and fueling. All 
mechanism is driven by a five-horse- 
power, 220-volt, 3-phase electric motor 
on which is direct mounted the treated 
water supply pump and_ coupling. 
Connected to the other end is the raw 
water supply pump. Also driven from 
the motor shaft are the compressor, 
cooling water circulating pump, and 
the evaporative cooler. 

Ozone is generated by the silent blue 
electric discharge between aluminum 
plates maintained at 13,000 volts by 
a 2.0 KVA transformer. Ozonized air 
is injected directly into the absorber 
through which it flows counter-current 
to the water in four separate stages. 
Diffusion, injection, turbulation, and 
scrubbing obtain efficient absorption 
of the ozone. 

[For a more comprehensive discus- 
sion of the principles involved in water 
sterilization with ozone, the reader is 
referred to page 136, March 1942 
Scientific American—The Editor.]} 


DRY ROT 
Occurs Only When 


Moisture Is Present 


Tere is no real “dry rot” that at- 
tacks wood and causes it to decay. 
Wood must contain more than 20 per- 
cent of moisture before fungi can grow 
in it. What is ordinarily called “dry 
rot” is caused by one of a few species of 
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WHITE COLLAR 


OOK around your office. A few men have 
“arrived’’. They are the executives, earn- 

ing big money. The others are what the top 
men in the company call ‘‘white-collar work- 
ers’’—able, conscientious, hard-working — 
perhaps with specialized training, but they 
are nevertheless figuratively worth a dime a 


dozen. 


WHAT'S THE DIFFERENCE between the executive 
and these “‘white-collar workers’’? That’s the 
question being asked by men who have hopes 
«-. men who want to climb out of the rut 
and into the top-flight class themselves. The 
answer is— there’s very little difference! 


Has the man who makes $5,000 twice as much 
brains as the man who makes only $2,500? 
Has the man who makes $10,000 twice as 
much brains as the man who makes $5,000? 
Of course not! And it would be amazingly 
easy for many men to transform an average 
salary into a large salary! 


HOW IT’S DONE! The difference between suc- 
cess and merely ‘“‘getting along”’ lies in execu- 
tive training. In the old days, successful 
executives had to gain their ability through 
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MEN ARE STILL A Dime A Dozen! 


long years of experience. But as business be- 
came more complicated, educators became 
business-minded. Many big universities added 
schools of business; the Alexander Hamilton 
Institute was founded—and since then has 
pointed the way to success to more than 
400,000 men! 


HOW YOU CAN DO IT. The Institute has or- 
ganized and formulated the knowledge of the 
country’s most successful business men. Co- 
operating witb it are dozens of leaders like 
Edward R. Stettinius, Alfred P. Sloan and 
Thomas J. Watson. As a result, the Alexander 
Hamilton Institute offers you modern, up- 
to-the-minute training and information you 
would almost have to give your right arm to 
gain by any other method! 
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CUSTOM-MADE TO SUIT YOUR NEEDS. Please get 
this fact clear in your mind. The Alexander 
Hamilton Institute offers a PERSONAL 
service, geared not only to YOUR partic- 
ular needs, but to your particular needs 
TODAY—whether you are a young man 
just earning his first business laure/s, or 
a busy corporation official who wants to 
keep up with rapidly changing economic 


conditions. 


PUT IT UP TO US. Why not prove to yourselt 
that you have the first quality of an executive 
—the ability to make a decision? Write us for 
a free copy of that important little book, 
“Forging Ahead in Business’’. For many mer 
this simple act has been a major turning~ 


point in life! 


Alexander Hamilton Institute, Inc. 
231 Astor Place, New York, N. Y. 


Please mail me, without cost, a copy of “Forging 
Ahead in Business’’. 


es cee 


fungi that grow rootlike strands that 
serve as pipelines through which they 
draw into dry wood the water they 
must have to live and to destroy the 
wood. These rootlike strands must reach 
moist soil or some other source of mots- 
ture if the “dry rot” is to cause decay 
of the wood, say United States Depart- 
ment of Agriculture scientists who have 
studied the various forms of wood de- 
struction. 

Wood kept dry, they emphasize, is a 
permanent building material. One way 
to prevent decay of wood is to inject 
into it preservative chemicals that pre- 
vent fungus growth. The other way is 
to keep it dry so that fungi can not 
live. Even the “dry rot” fungi can not 
develop if water can be kept beyond 
their reach. 


SULFA-DOG 
The Sulfa Drugs Also Work 


Wonders in Canine Cures 





AD eee big five in chemo-therapy 
sulfapyridine, sulfanilamide, sulfathi- 
azole, sulfadiazine, and sulfaguanidine 
are proving to be valuable drugs in 
veterinary practice, according to Dr. 
Arthur Bryan, Baltimore veterinarian. 

In compound fractures, no matter 
how serious the wound or the possi- 





bility of sepsis, sulfoamide powder 
can be dusted into the wound and 
healing occurs without infection or 


even wound fever. Peritonitis may be 
entirely prevented in small animals by 
implanting powdered sulfa drugs as a 
post-operative procedure. In fact, in- 
fections of all kinds in our domestic 
animals appear to be more or less 
doomed to extinction, if the new sulfa 
drugs are used in time. Infections of 
the eye and ear respond promptly to 
sulfapyridine, sulfadiazine, or sulfathi- 
azole, when these powdered drugs are 
worked directly into the infected re- 
gion. Summer diarrhea and dangerous 
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Left: Photographing an artist's design for decalcomania use. 


food poisoning infections, particularly 
of small animals, respond to the re- 
cently developed drug, sulfaguanidine, 
which has a selective action on the 
intestinal tract. 

These sulfoamide drugs, while per- 
forming modern veterinary medical 
miracles, are toxic and dangerous in 
the hands of the laity, and the up-to- 
date veterinarian alone is competent to 
prescribe these drugs for the benefit 
of our animal population. 


FISH 


And Their Reaction 
To Air Raids 


i ae of angling clubs in various 
parts of Britain, where heavy air raids 
have been experienced, report that fish 
bite much better on the day following a 
severe blitz in the district. It is believed 
that the loud noises caused by explod- 
ing bombs, gun-fire, and so on have the 
same effect on fish as thunder. A bad 
thunder-storm always upsets fish and 
prevents them from feeding and conse- 
quently they are apt to feed vora- 
ciously when the disturbance is over. 


DECALCOMANIAS 
For Chinaware Made by 


Photographic Process 


A NEW process for making chinaware 
decalcomanias, which substitutes pho- 
to-lithography for hand-lithography in 
preparing plates from which decalco- 
manias are printed, makes possible 
exact and yet rapid reproduction of 
artists’ designs. American independ- 
ence in chinaware decalcomanias is 
expected when volume production by 
this method is attained. Seventy per- 
cent of the decaleomanias used by 
American chinaware manufacturers 
were imported at the start of the war. 
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An increasing scarcity of decalcoma- 
nias helped create unprecedented back- 
logs in chinaware orders. 

In the new process, artists’ designs 
are photographed through color filters 
and reproduced on_ sensitized metal 
plates, instead of being tediously stip- 
pled by skilled craftsmen on _ soft 
stone. The designs are then transferred 
by use of a special offset lithograph 
press. 

It is pointed out that a more beau- 
tiful chinaware will be available in all 
price ranges because photo-lithography 
can reproduce not only more intricate 
designs but do so with finer gradations 
of shading and blending of colors. The 
color shade of one plate is said to 
achieve an effect which formerly re- 
quired three shades of one color, or 
three different stone plates. 

In transferring an artist’s design to 
a stone plate, the craftsman stipples a 
maze of tiny dots with stippling pens. 
However, even the most skilled work- 
men are unable to stipple all the fine 
dots necessary to copying the design 
exactly. By contrast, the sensitive 
photograph plate misses nothing be- 
cause it actually reproduces the design 
itself. 

The artist’s work is photographed 
through color filters for each color in 
the sketch. The camera detects and 
reproduces every detail and vestige of 
a particular color in the design, though 
it may not be visible to the naked eye. 
From each negative a positive is devel- 
oped, and from that positive is made a 
sensitized metal plate for the offset 
lithograph press. The plates, inciden- 
tally, may be reused by etching off and 
regraining. 

Petit point decalcomania patterns— 
which American manufacturers for- 
merly considered very difficult and 
have been hesitant in supplying—are 
now being reproduced on dinnerware 
by photo-lithography. On imported 
ware, such designs are completed by 
hand in order to obtain the delicate 





Right: Printing decals on high-speed press 
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effect of many-colored needlework. The 
new domestic process eliminates the 
need of this supplementary touching 
up, as the camera exactly reproduces 
the intricate pattern and fine shadings 
of the artist’s sketch. 

Black and brown etchings of historic 
shrines and other scenic designs can be 
copied for the decoration of service 
plates with no loss of artistic quality. 
Pictorial designs transferred by the 
hand-lithograph process appear faded 
in comparison. Photo-lithography as- 
sures not only complete color control 
for decalcomania patterns but also 
combinations of line and _half-tone 
which are beyond the scope of the 
hand method. 

Research work on this new process 
of producing decalcomanias has been 
conducted by the Ceramic Products 
Division of the du Pont’s R. & H. 
Chemicals Department, long experi- 
enced in manufacturing ceramic colors. 
After many months of work, a satisfac- 
tory process was developed and in- 
stalled on a semi-works scale at a lith- 
ograph plant in New Jersey. These 
superior decaleomanias made by the 
new process found ready acceptance by 
chinaware manufacturers. Demand ex- 
ceeded supply of decalcomanias from 
the start, and there is still no indica- 
tion when equipment will be available 
to make decalcomanias sufficient to 
meet demand. 


SOY BEANS 


Uses Have Been Widely 
Developed by Research 


ee Jack-and-the Beanstalk growth of 
the soybean crop and the soybean prod- 
ucts industry in the United States has 
not been a fortunate accident. Instead, 
“it has been made possible through the 
results of research” by government 
agencies and by the industry, according 
to T. H. Hopper of the United States 
Department of Agriculture. 

Some of the steps in this “phenome- 
nal development,” which has added a 
major crop to American agriculture, and 
two items already important in com- 
merce—soybean oil and soybean oil 
meal—are the following: Improved va- 
rieties have been selected and bred from 
foreign seed; utility and climatic adap- 
tations of superior varieties have been 
improved and farmers have learned to 
grow the crop; industrial equipment has 
been developed and greatly improved; 
the chemistry and physics of soybean 
oil have been investigated, and methods 
of refining and improving it for various 
uses have been studied, and the amount 
of the meal now used for the manufac- 
ture of adhesives and plastics may very 
materially increase; systematic market- 
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Courtesy of American Museum of Natural History, New York 


When Gorilla savaget Visits a City Classroom 


ale city classrooms Bausch & Lomb Balop- 
ticons have brought Gori/la savaget and 
other denizens of the wilds to dust- 
shrouded schools of Mid-Western plains, the 
rainbow-hued marvels of the Bermuda Deep 

to mountain schools, the architectural 
wonders of spired Manhattan, 


Scenes from the far corners of the earth, 
photographs requiring costly expeditions to 
acquire, specimens found once in a scientist’s 
lifetime—are now presented for leisurely, de- 
tailed classroom study by beginner and expert 
alike. 

All this is made possible because of the 
Bausch & Lomb Balopticon, a simply oper- 
ated, economical still projection instrument. 


AN AMERICAN SCIENTIFIC 
FOR NATIONAL DEFENSE, EDUCATION, 





INSTITUTION PRODUCING OPTICAL GLASS AND 
RESEARCH, 


So universally is this projector used that the 
trade name “‘Balopticon” has become a com- 
mon noun to be found in the modern dictionary. 

To the pupil in the classroom, to the scien- 
tist working with precision optical instru- 
ments and to the wearers of Bausch & Lomb 
eyewear, the Bausch, & Lomb name stands 
for optical excellence. This name, through the 
many years of the company’s existence has 
become a part of the pattern of American 
living. 


BAUSCH & LOMB 


OPTICAL CO. «¢ ROCHESTER, NEW YORK 
ESTABLISHED 1853 


INSTRUMENTS 
INDUSTRY AND EYESIGHT CORRECTION 





ing of soybeans has been instituted; offi- 
cial grade standards have been devel- 
oped. As a result of this work soybeans 
have become one of the commodity 
items of futures trading. 


TELEVISION LIGHT 
Supplemented With 


Fluorescent Tubes 


ers with the increased efficiency of 
television transmitting equipment 
which has been brought about in re- 
cent years, studio designers still are 
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faced with problems of heat generated 
by the high-intensity light sources re- 
quired for satisfactory television pick 
up. 

As a new attack on this problem, 
Westinghouse engineers have recently 
installed in the Dumont experimental 
television studios in New York City 
a lighting system which combines both 
incandescent and fluorescent lamps. 
In this installation, 95 percent of the 
heat felt by the actors is generated by 
the filament lamps. Performers . are 
normally placed about 10 feet from 
the lights, which consist of 12 300-watt 
incandescent spots and 12 40-watt 
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fluorescent tubes. .The fluorescent 
lamps alone supply approximately 300 
footcandles, the reflector spots being 
used to bring local lighting levels up to 
1000 footcandles. The 480 watts of 
fluorescent lighting provide approxi- 
mately 20,000 lumens of light, the 3600 
about 30,000 
incandescent lights alone 
1500 


watts of incandescent 


lumens. If 


were used, another watts or 





Incandescent plus fluorescent 


more would be required to provide the 
same number of lumens of light on 
the performers. This, of course, would 
result in greatly increased heat. 

In the experimental set-up shown 
in one of our photographs, the fila- 
ment lamps are used only during ac- 
tual broadcasting. Rehearsals and 
preliminary work prior to going. on 
the air are done under the fluorescent 
Jamps alone. 


FINGER-SIZED 


Small Fluorescents 


Require High Voltages 


Hae fluorescent lamps may _ be 
stretched into long ribbons like neon 
sign tubing, was described recently by 
Dr. J. W. Marden and George Meister 
of the Westinghouse Lamp~ Research 
Laboratories. In their report presented 
before the Uluminated Engineering So- 
ciety it was indicated that finger-sized 
fluorescent lamps must be a “high- 
voltage” type as compared with the 10,- 
000,000 low-voltage fluorescent lamps 
throughout the United 
High-voltage lamps were de- 


now in use 
States. 
fined as operating at several hundred or 
more volts. 


‘The research scientists explained that 


the biggest fluorescent lamp now manu- 


factured is five feet long, 24 inches in 
diameter, and consumes 100 watts at 
line voltages. A 100-watt tube one-half 


inch in diameter would have to be 24 
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feet long and would need 2000 volts 
to supply as much light as the five-foot 
giant. ; 

In discussing the practicability of 
high-voltage fluorescent lamps, Dr. 
Marden and Mr. Meister agreed that 
they would undoubtedly be used spar- 
ingly where high levels of lighting are 
required, because the amount of light 
per foot is low in comparison with or- 
thodox lamps. In coves, however, and 
in places where concealed lighting may 
be wanted and low levels of illumina- 
tion are satisfactory, they might have 
considerable utility. 


AIR ARCHEOLOGY 


War Fails to Stop 
British Archeologists 


Ix the thick of the Battle of Britain, 
flying archeologist O. G. 5. Crawford, 
by arrangement with the Air Ministry, 
undertook an aerial survey of ancient 
buried ruins of the Roman city of 
Verulamium near St. Albans. 

Prolonged drought had scorched grass 
growing over part of the Roman city, 
causing brown streaks to form with 
unusual plainness on tennis courts and 
cricket grounds there. These streaks 
reveal a chess-board plan of the buried 
Roman city, its streets and buildings. 
Photographed from 3000 feet, the 
scorched field has added new features 
to archeological knowledge of one of 
ancient Britain’s outstanding cities. 

A widening of the ancient east-west 
road of the city formed what may have 
been a parking area of the 2nd Cen- 
tury A.D., Philip Corder, curator of the 
Verulamium Museum, reports in the 
British Journal, Archeology, from study 
of the air views, according to Science 
Service. The plan of a small Romano- 
Celtic temple and evidence of many 
other buildings are disclosed. 


GLACIERS 
Of Comparatively 


Recent Origin 


Ca. in the Sierra Nevada moun- 
tains are recent in origin and are not 
relics of the Great Ice Age as tourists 
are frequently told by guides, according 
to Dr. Francois E. Matthes, of the 
United States Geological Survey. 

“The small glaciers of the Sierra Ne- 
vada are commonly believed to be 
shrunken remnants of the large glaciers 
of the Great Ice Age,” Dr. Matthes 
“However, facts indicate that 
these glaciers have been in existence but 
a short time and are 
rather than remnants of, the Ice Age 
glaciers. They probably originated at 


says. 


successors to, 
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about the same time as Owens Lake, 
which is fed by the snows of the Sierra 
Nevada. From its salt content, the age 
of the lake can be estimated 
than four thousand years. 

“The lake and glaciers therefore may 
have been created with the advent of 
the present relatively cool and moist 
conditions which followed the Ice Age. 
It is probable that they made their last 
advances in the 17th, 18th, and 19th 
Centuries, and that the glacial deposits 
in the region date from the last great 
advance in about 1850.” 

Evidence of the youth of the Sierra 
Nevada glaciers is seen in the relatively 
small bulk of the material deposited by 
them, Dr. Matthes declares. This mate- 
rial could not represent an accumula- 
tion of ten, thousand years, the time 
that has elapsed since the Ice Age. 


as less 


STERILIZER—Equipment used for can- 

ning salmon at Ketchikan, Alaska, is 
being used for packaging first aid kits. 
The kits are delivered by the machine 
sealed and sterilized. 


DEODORIZER 


Of New Design, For 
Home, Office 


Foc cannisters filled with activated 
carbon, a dust filter, and a circulating 
fan operated by a 40-watt motor are 
the essential parts of a newly designed 
odor adsorber recently announced by 
W. B. Conner Engineering Corpora- 
tion. This unit, enclosed in a metal cab- 
inet, is imtended for use in homes, 
offices, hospital rooms, and so on where 





Carbon does the trick 


the air is sometimes contaminated by 
odors or certain gases. 

In operation, the contaminated air 
is drawn into the Dorex Odor Ad- 
sorber, as the unit is called, by means 
of a fan. It is then drawn through the 
dust filter and then through the acti- 
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vated coconut-shell carbon before be- 
The carbon 
adsorbs the odors or gas in the air so 


ing returned to the room. 


that all the impurities remain in the 
unit and only 
discharged. 


clean, odor-free air is 
The carbon can be reacti- 
vated, upon saturation, and used over 
and over again. The air handling capac- 
ity of the 


columns is 


unit illustrated in these 


approximately 100 cubic 


feet per minute. 


SKULL CUPS 
Odd Drinking Vessels 


Used in America 


Sear of the earliest Americans made 
drinking cups of human skulls, accord- 
ing to Dr. Ales Hrdlicka, Curator of 
Physical Anthropology of the Smith- 
sonian Institution, who found new ex- 
amples of this macaber practice in vil- 
lage sites on Kodiak Island. 

The Kodiak Islanders whose remains 
were studied were among the first mi- 
grants from Siberia to settle on the 
North American continent. They were 
cannibals, so there was no shortage of 
skulls from which to make the cups. 

The practice, it is believed, was not 
solely utilitarian. The Pre-Koniags, as 
Dr. Hrdlicka calls the long-vanished 
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people, may have used skulls of valor- 
ous enemies for cups in the belief that 
some of the virtues of the former owner 
would be transmitted to the beverage. 

At one time, Dr. Hrdlicka says, the 
practice was widely distributed over the 
world and dates back at least to the 
late Stone Age in Europe. In America it 
can be traced over both continents. The 
Araucanians of Chile honored some of 
the slain leaders of Spanish expeditions 
against them by converting their skulls 
into bowls. 


EARLY SMOKING 


Use of Pipes Dated 
to 5th Century 


lee American Indians introduced the 
use of tobacco to early European ex- 
plorers, but who introduced it to the 
Indians? This question is probably un- 
answerable, but evidence of the earliest 
known smoking of pipes, dated at some 
1500 years ago, has been found by the 
Field Museum Archeological Expedi- 
tion to the Southwest. The fuel may 
have been tobacco, or may have been 
oak leaves, grasses, or something else. 
This is one of the discoveries reported 
by Dr. Paul S. Martin, chief curator of 
anthropology at Field Museum of Nat- 


ural History, and leader of the expedi- 
tion, upon his return from a prehistoric 
site which he and 
gists have been 
Mexico. 

The ancient village which the expe- 
dition brought to light, in the ruins of 
which a number of pipes were found, is 
estimated to have flourished 
5th Century A.D., or approximately a 
thousand years before the first white 
man invaded America and learned 
about smoking. Members of all tribes 
of Indians in the area from the Great 
Lakes to Argentina have had the smok- 
ing habit for centuries, says Dr. Martin, 
but the people who inhabited the vil- 
lage he has unearthed may have been 
the very first to indulge. 


archeolo- 


New 


associate 
excavating in 


about the 


MOTOR MOLES 
Cars Operate Under 


Ideal Conditions 


Down under Detroit, two topless 
roadsters without license plates roll 
over 22 miles of roadways many times 
daily. They travel in weather always 
dry and clear, climb no hills, halt for 
no traffic lights. 

These roadsters are the foreman’s car 
and. the service car for a rambling, 
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HANOVIA ULTRAVIOLET QUARTZ LAMPS 


For All Research and Industrial Applications 


trum. 


Quartz. 


Wis O89 


agent and many others. 
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1. High intensity, all purpose ultraviolet generators 
of the complete high-pressure Mercury Arc Spec- 


2. Burner envelopes are made of finest quality Fused 


Low initial cost, highly economical operation. 
Most efficient and durable source of ultraviolet. 
Operate automatically from ordinary power supply. 


SOME IMPORTANT USES: 


Photochemistry, Microscopy, Polarimetry, Spec- 
troscopy, Fluorescence Analysis, as a catalytic 


HANOVIA HIGH PRESSURE QUARTZ MER- 

- CURY ARC BURNERS are available in all sizes 
from 90 watts to 4500 watts. Individual burners and controls 
for alternating current, without lamp housing, can be fur- 
nished for special purpose applications. 


Write for complete information on the equipment in which you are interested 


HANOVIA 


CHEMICAL & MANUFACTURING CO., Dept. S.A.-I, NEWARK, N. J. 
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160-aere salt mine 1100 feet under De- 
troit. The city traffic rumbles on above, 
neither affecting nor affected by the 
mine beneath it. The mine also has 
many miles of narrow-gage railroad and 
electric locomotives moving trains of 
ears loaded with lumps of blasted-out 
salt to the crushers, graders, and sort- 
ers. It also has an office and even a 
machine shop to keep the machinery in 
order. Getting the roadsters into the 
mine was a problem. They wouldn’t fit 
into the elevator with the tops on. 
Since there was neither rain nor sun, 
nor snow, nor hail in the mine, the tops 
were removed and the cars were low- 
ered into the shaft. 


TARTARIC ACID 


From Corn Becomes 
A Possibility 


W in imports of tartaric acid cut 
sharply by war, and with its price 
increased nearly 150 percent, the 
United States Department of Agricul- 
ture is watching the results of research 
that indicate the possibility of con- 
verting corn into tartaric acid. 

Dr. O. E. May, Director of the 
Northern Regional Research Labora- 
tory at Peoria, Illinois, has reported 
that research workers of the Labora- 
tory have developed an efficient and 
cheap means of producing from corn 
sugar an intermediate product, 5-keto- 
gluconic acid, from which tartaric acid 
may be synthesized. The method 
worked out on a laboratory scale will 
be tested in pilot plant equipment. The 
United States has a plentiful supply of 
corn sugar or glucose. 


PORCELAIN — Defense-needed plastics, 

aluminum, and hard rubber are being 
replaced in many cases by a new type 
of porcelain developed by Westing- 
house. 


CORROSION 
Resisted By Powder 


For Damaged Tin Surfaces 


IW ex tin surfaces have been dam- 
aged by handling, or worn away through 
use, or burned away in welding, the de- 
fective area can be repaired with a new 
metallic coating powder made by Amer- 
ican Solder & Flux. The repair material, 
however, is not intended for use in con- 
tainers that come in direct contact with 
food. 

In use, the metallic powder is placed 
on the area to be repaired and heat is 
applied. Since the powder has a lower 
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melting pomt than tin, the heat used 
for melting it does not disturb the orig- 
inal surface. It is stated that a sur- 
face repaired with this powder. is rust 
and corrosion resistant and resembles a 
tinned surface in appearance. 


MATCH SOLDERING 


Made Possible With 
New Units 


SS FoNe. perfectly soldered electrical 
connections can be obtained without 
the use of the conventional soldering 
iron or torch, through the medium of 
“Jiggers.” Each Jigger is a small self- 
contained soldering unit consisting of 
the correct amount of 50-50 solder and 
flux hermetically sealed within a water- 
proof heat-generating outer shell. 
The sequence of operations in using 
these soldering units is shown in one 
of our illustrations. The wire splice is 





Slip it on twisted wires, ignite 
with match: Soldered joint results 


pushed into a Jigger and a lighted 
match is applied to the outer shell. The 
shell ignites and produces the correct 
temperature to flow the solder into the 
splice. The burned shell is then dropped 
off, leaving a clean soldered splice. 


PEAT 


Brown Gold Of 
Alaska Muskegs 


Astarck has a virtually untouched 
“Klondike” in its 110 million acres of 
peat muskegs—if anyone can develop 
satisfactory and inexpensive ways of 
packing and transporting the peat. 
Farmers and gardeners use commercial 
peat to supply soil humus. They also 
use peat for bedding in stables and as 
poultry litter that, in turn, becomes val- 
uable manure. Several kinds of peat 
make good composts when combined 
with waste materials. Alaska ferti- 
lizer supplies also include fish-canning 
wastes. 

The United States Department of 
Agriculture recently concluded a pre- 
liminary survey of the peat resources of 
Alaska, with a view to possible encour- 
agement of a small-scale peat industry. 
Many muskegs are accessible from the 
coast. 

The survey revealed sphagnum moss 
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peats and sedge peats, both desirable 
for improving soils and for other agri- 
cultural uses. Through ages, this peat 
has accumulated on the surface and 
now forms layers from four to six or 
more feet deep. Only simple tools are 
needed to dig the peat. The surveyors 
made no exact estimates of supplies, but 
the reserves are ample. 

Chief obstacles to marketing Alas- 
kan peat are the short summer season, 
sparse labor supply, and transportation 
problems. Local plants could dry, 
shred, and pack the peat, but economic. 
studies will be needed before the De- 
partment can recommend development 
of an Alaskan peat industry. 


POWER ALCOHOL 
Not Yet Feasible or 


Necessary in United States 


Ptotreasey there crops up a discus- 
sion regarding the use of alcohol as a 
motor fuel in the United States. Some- 
times this discussion is motivated by a 
desire to conserve fuel obtained from 
petroleum and sometimes by a desire to 
create more extensive outlets for agri- 
cultural products. It is known, of 
course, that power alcohol is being 
widely used abroad and hence would 
seem to be a logical development in this 
country. 

Because of the uncertainty of the ex- 
act status of power alcohol, from the 
standpoint of both technology and 
economy, it is interesting to note a part 
of a letter recently addressed by Presi- 
dent Roosevelt to Honorable Gordon H. 
Garland, Speaker of the Assembly, Cal- 
ifornia Legislator. This letter was in 
answer to a communication from The 
Honorable Mr. Garland regarding a 
joint resolution urging the establish- 
ment of plants for the conversion of 
surplus fruit and vegetables into alco- 
hol for use in national defense as an 
auxiliary fuel. 

“While it is true,” stated the Presi- 
dent, “that a number of foreign coun- 
tries process agricultural materials for 
the production of alcohol as a motor 


’ fuel, it is equally true that the motor 


fuel economy of countries possessing no 
petroleum resources is very different 
from such economy in the United 
States. It has never been established in 
this country that the conversion of agri- 
cultural products into motor fuel is eco- 
nomically feasible or necessary for na- 
tional defense. 

“On the other hand, it has been rec- 
ognized for some time that a real need 
exists in this country for the develop- 
ment of all the information possible on , 
this very contentious subject. Hence a 
pilot-plant is being set up at the North- 
ern Regional Research Laboratory of 
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the Department of Agriculture at Pe- 
oria, Illinois, to make such studies. Un- 
til this plant is completed and has been 
in operation on a variety of agricul- 
tural products for such time as may be 
required for the collection of essential 
data, it would not seem advisable to 
undertake the project advanced in As- 
sembly Joint Resolution Number 21.” 


FIRE-SAFE 
Air-Conditioning System 


Fire Yields Lessons 


re saen air-conditioning equipment 
is of primary importance to public 
buildings and stores where large num- 
bers of people congregate. For this rea- 
son a fire which originated in the air- 
conditioning system of a Toledo, Ohio, 
department store has been carefully 
studied with a view to determining 
measures to safeguard against similar 
occurrences in the future. 

The Toledo fire occurred in a four- 
story and basement structure, starting 
in the room housing the air-conditioning 
equipment. First indication of fire was 
smoke issuing from a louvre in the wall 
of this room. Then haze poured out of 
the air-conditioning ducts. The manual 
controls for the louvre openings and the 
control switch for the air-conditioning 
system were located in the air-condi- 
tioning room. Fortunately, an engineer 
was able to work his way into the room 
housing the equipment and pull the 
control switch just before the sprinkler 
heads operated and extinguished the 
fire. 

The only direct fire damage was to 
the interior of the air-conditioning room 
and its equipment. Damage by smoke 
to merchandise was remarkably small, 
apparently because some of the parti- 
cles were removed from the smoke by 
the fiber-glass filters of the air-condi- 
tioning system. These filters, coated 
with a non-flammable dust-holding oil, 
also acted as a fire barrier to prevent 
spread of fire through the ducts. 

It is apparent that the fire actually 
started in an accumulation of flam- 
mable material which may have been 
drawn into the air-conditioning room 
through the return louvres located at 
floor level. Since the fire these louvres 
have been relocated seven feet above 
the floor. Also, the louvre and motor 
controls have been removed to the out- 
side of the air-conditioning room where 
they can be more easily reached. 

This fire clearly shows that the impor- 
tant factors to be considered in install- 
ing air-conditioning equipment are as 
follows: Automatic dampers should be 
provided on both sides of filter cham- 
bers; fine screening should be placed in 
all return ducts or louvre openings to 
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IMMEDIATE 
LATEST TYPE INDUSTRIAL & 


DELIVERY 
LABORATORY EQUIPMENT 








BRONZE GEAR AND 


No. 
No. 9 


1 
5 

3 
4 
T 
9 
1 


No. 1 Centrifugal yr 14” 
4 “ 


With 


Inlet Outlet Price A. C. motor 
$ 6.50 
13.50 


¥" iy” 
. 16.50 


14” a 


a 


% Gear %” Price $ 9.00 With A.C. motor 
2 se 14” «10,00 és “6 “6 


34” “ 11.50 “ « “ 

iy” “ 12.50 ts “ “ 

%” “ 15.00 “ ‘ “ 
m ¥ 16.50 


1%” 48.50 on request 





HEAVY DUTY TWIN COMPRESSOR 


Complete automatic twin cylinder outfit 
fully equipped with a heavy duty %4 
H.P. motor, air tank (300 lbs. test— 
150 lbs. A.W.P.), automatic adjust- 
able pressure switch, gauge, check 
valve, safety valve and drainer, etc. 
Delivers 150 lbs. pressure. Displace- 
ment 1.7 cu. ft. per min. 


Models SH T 
12” x 24” tank A.C. 110 or 220 v. 60 cycie 


16” x 30” tank A.C. 110 or 220 v. 60 cycle 

} $64.50 
Large stock of air compressors, 14 H.P. to 20 
H.P. A.C. and D.C., all voltages, 1 to 120 


C.F.M. built for all requirements. 
data on request. 


displacement, 
Additional 





DURAKOOL MERCURY SWITCHES 


This metal mercury switch overcomes faults of 
usual mercury switches. May be turned a full 
360°. Has thousands of known applications from 


tiny lab instruments to gigantic power controls. 


65 Amp. 
2.00 200 Amp. 


MOTOR DRIVEN 





Brown & 
Sharpe 
pumps, new, 
can be used 
for gasoline, 
oi, kero- 
sene, and 
other fluids. 
Standard 
4” input 
and output 
pipe thread. 
% in. shaft. 
Size 4x33,x 
3% diam. 


Sh. Wt. 8% Ib. $5.00 


Complete with motor 


Ideal spraying outfit for all liquids such as paints, 
enamels, etc. Can also be used for cleaning, tire 
inflating, and general purposes. Equipped with 
General Electric, ™% HP. a.c. motor. Quincy air 
compressor, adjustable safety valve, and 100 lb. air 
gauge. A heavy duty Plummer spray gun with 15 
feet of hose. Weighs only 60 lbs. Price 

Complete and ready for operation. $45.00 


Synchronous Motors 


New Emerson 100th H.P., 900 R.P.M. 110 
volt 60 cycle hollow 25/32 shaft vertical or 
horizontal mount, no base. Has many ap- 
plications $ 





EXHAUST FANS, BUCKET BLADES 
General Electric A.C. 110 volt motors. 


RPM. cu. ft. 


per min 
9% 1550) 1550 
10” 1500 550 
12” 1750 800 
16” 1750 1800 
16” 1140 1650 
18”. 1750 2500 
18” 1140 2100 
20” 1140 2800 
24” 1140 4000 42.00 
24” 850 3800 45.00 
Other voltages & frequencies available at slightly 
higher prices. 


Price 


$12.00 
13.50 
18.00 
21.00 
27.50 
22.50 
32.00 
36.00 


COROZONE 
OZONATOR 


An electrical 
that converts ordi- 
nary oxygen into 
ozone. Revitalizes 
Suitable for laboratory, 


volt AC $9.50 


device 


and deodorizes the air. 
factory, office or home. 110 
Only 10 watts. 


General Electric Immersion Heaters 


tanks, kettles, etc. 
3 gallons per 
Can. 


Suitable for heating liquids, 
(1 KW raises temperature 100°F 
hour.) J itted for 114” iron pipe thread. 
be used as 110, 220 volt or 3 heat 110 volt. 


600 Watt $7.50 1200 Watt.... $10.50 


750 7.50 
3000 Watt 





FORCED DRAFT BLOWERS COMPLETE WITH MOTOR 


TYPE EE. R.P.M. CU. FT. MIN. 
0 1750 160 44%" 
1750 350 614" 

1750 535 es 

1750 950 TY” 

1750 1900 94%” 

PRICES QUOTED ARE FOR A.C. 


INLET 


PRICE 
$22.00 
25.00 
30.00 
37.50 
75.00 


OUTL"T 
1 
‘TA 
ie 
” 


ee 


110 V. 60 CYCLES ONLY. 


OTHER VOLTAGES ON REQUEST. 


PIONEER AIR COMPRESSOR CO., 


120-s CHAMBERS ST. 
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vesenling 
THE 


ASTORIA APARTMENTS 


of THE WALDORF-ASTORIA 





ONE-ROOM APARTMENTS THAT 
“LIVE” LIKE THREE ROOMS 


Living-room, to dining-room, to bedroom... presto changes that 
take place easily and gracefully...in apartments designed for 
greatest “livability” on conservative budgets. Surprisingly reason- 
able leases by the year, season or for shorter periods. Also “Town 
‘House” suites in 2, 3 and 4 rooms. 


ft 


2. becomes, magically, a dining- 
room... »— 


1. This attractive living-room... 


3. and, finally, a sleep-inducing bed- 


room. = 


Inspection invited. 
Descriptive booklet on request. 





THE WALDORF-ASTORIA 


PARK AVENUE: 49TH TO 50TH - NEW YORK 
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prevent flammable material from enter- 
ing; air filters should be of a type that 
will not burn; horizontal ducts should 
have a number of door openings for ease 
of cleaning; remote control at an easily 
accessible point should be provided for 
louvres and motors; all portions of the 
room housing the air-conditioning ap- 
paratus should be equipped with sprin- 
klers. 


BLACKOUT BULB 
Yields Blue Light, 


Directed Downward 


TD) means for blackout lighting in air 
raids, a new blackout bulb provides 
downlighting in a soft beam of blue 
light that is safe for indoor visibility 
during blackouts. The bulb, just an- 
nounced by the Wabash Appliance 


cal 
BT as 





Blue light for blackouts 


Corporation, is lined inside with a 
silver reflector lining that hides all 
filament glare and projects the light 
downward. Light leaks are prevented 
by a black silicate coating that covers 
the bulb up to the extreme lighting 
end, which is a deep blue. 


FLAMEPROOFING 


Made Possible By 
Laboratory Curiosity 


eae minute and a half—on the 
average—a home catches fire some- 
where in the United States. Blazes 
often start from fireplace sparks. Some- 
times a flimsy window curtain blows 
over a gas range burner. Smoking in 
bed is a common dangerous practice. 
And children still play with matches. 

From now on, such fires need never 
happen. Thanks to chemical research, 
all the flammable fabrics in the home 
may be “flameproofed” simply and 
effectively. With many of them, it’s as 
easy as starching on wash day. 


200 SCIENTIFIC AMERICAN e APRIL 1942 


MISCELLANY 








Annually, some 8700 fatalities from 
burns are listed, along with countless 
injuries. Many of these are attributable 
to clothing that caught fire. 

A great decrease in such accidents 
is foreseeable by “flameproofing” our 
clothmg. The sheerest negligee, a vel- 
vet evening gown, the arc-welder’s 
overalls, the little girl’s frilly party 
frock, all may be treated by dipping 
or spraying with the chemical so that, 
though they may char upon contact 
with flame, they will not flame or sup- 
port combustion. 

Fabrics immersed in a solution of 
one pound of the new fire retardant, 
ammonium sulfamate, to one gallon of 
water, and then dried, will remain in- 
capable of supporting fire until washed, 
when the treatment is repeated. Dry- 
cleaning does not remove the fire pro- 
tection quality or appreciably impair it. 

Moreover, this chemical newcomer, 
first announced on page 140, March 
1942 Scientific American, is said to be 
unique because it does not affect the 
“feel” or appearance of fabrics. Indeed, 
it takes an expert—or a flame—to dis- 
tinguish between treated and untreated 
goods. 

Until three years ago, sulfamic acid, 
the crystalline powder from which the 
ammonia salt for flameproofing is 
made, was a laboratory curiosity. All 
known methods of producing it were 
prohibitively costly, and had always 
been since the acid was first tediously 
prepared by the Swedish chemist 
Berglund 63 years ago. 

Then, in 1939, at the Experimental 
Station of the Du Pont Company, an 
economical way of making sulfamic 
acid was developed. At that time 
scarcely a single practical use was 
known for the acid. 

But a few weeks ago a plant to 
manufacture the new industrial chem- 
ical by the tons was opened. It is the 
first and only plant of its kind in the 
world. The reason for it being built is 
that sulfamic acid and its derivatives 
are now known to be useful for more 
than a dozen important purposes, 
ranging from leather tanning and dye- 
ing processes to killing poison ivy and 
ragweed—and now flameproofing tex- 
tiles. 

Because it affords such a high degree 
of protection against flame and flying 
sparks, the fire retardant has for some 
months been used in airplane manu- 
facture, in workmen’s clothing in steel 
mills and in shipyards. A disastrous 
fire in the chemical laboratory of a 
large university recently led to the 


flameproofing of students’ “lab” 
smocks. 
Of. particular importance, safety 


engineers point out, is the flameproof- 
ing of pile fabrics. These are prone to 
“flash” burn—that is, flame will liter- 
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U. S. Army Lighting Plants, New 
Gasoline Driven. 
“Delco’’ 1000 watts, 
120 volt direct cur- 
rent generator. Sin- 
gle cylinder, 4 cycle 
air cooled 2% inch 
bore, 5 inch stroke, 
1400 RPM, battery 
start ignition, 
Weight 340 Ibs. 


$200.00 


Additional data on 
request. 





EDISON STORAGE BATTERIES 


Cells are in excellent condition. Complete with solu- 
tion, connections and trays. Prices below are about 
10% of regular market price. Average life 20 years. 
Two-year unconditional Guarantee. 
A-4 Amp. Hrs, 150. 

Ea. $6.00 
Amp. Hrs. 225. 
6.00 


Da. 
Amp. Hrs. 262. 


A-6 









A-7 












Ea. 7.00 
A-8 Amp. Hrs. 300. \ 

Ea. 7.00 & 
B-2(J-3) Amp. Hrs. 37. i 

Ea. 5.50 § 
M-8 Amp. Hrs. 11. i 

Ea. 2.00 
L-20 Amp. Hrs. 13. a iif 

Ea. 2.50 Bi 
L-40 Amp. Hrs. 25 


Pr. 4.00 
All cells 1.2 volts each 
Above prices are per unit cell. For 6 
use 5 cells. 12 vt.—10 cells, 110 vt.—88 cells. Note: 
On all cells 75 amps. or less an additional charge 
of 10% is to be added for trays. 





volt system 





U. S. ARMY TELEGRAPH SET 


Signal Corps telegraph key and sounder 
mounted on mahogany board. Oper- $5.95 


ates on 2: dry cells. .......5.--02.+% 

U. S. ARMY TELEGRAPH SOUNDERS 
All brass on wood base, 20, 50, or 
OOOOH m swe une lla eee ir $5.95 




















TELEPHONE SWITCH DIALS 


“Kellogg” 4 terminal, 10 digits. Diameter 
DEMOS TAN Malay a) evanokateieielshionatclsksraerev=re sinkele $3.50 





TELEGRAPHIC TAPE RECORDER 


Makes written 
record of code 
on paper tape. 
Ideal machine 
for learning 
code or teach- 
ing code to 
groups, Radio 
men can eas- 
ily adapt it 
to short-wave 
receivers for 
taking perma- 
nent records 
of code messages. Double pen permits simul- 
taneous recording of two messages. Pens 
operated by battery and key while tape 
feeder is spring driven. Made of solid brass 
on heavy iron base. Useful on fire, burglar 
alarm and watchman systems. May be used 
to intercept telephone dial calls. 10 ohms. 











































Rebuilt & finished, 
like new $47.50 Reconditioned $30. 
GLASS MERCURY TUBE SWITCHES 
3 amp. .. $1.25 10 amp. $2.25 
6 amp. 1.95 20 amp. 2.95 
TRANSMITTING 
CONDENSERS, 
MICA, 
operating volts 12,- 
500, cap. .004. 
Dubilier, new $12.50 
Dubilier, used 10.00 
Wireless Spec. new 
10.00 
Wireless Spec. e780 
ae Dubilier, mica, op. volts 8,500, cap. 


NICHROME WIRE 


in stock 
SIZES FROM #39 to 


MAGNET WIRE 


SIZES #18 to #42 in stock 
COTTON OR SILK COVERED 
ONLY. May we quote you 












-001 








SIRENS Y2 H. P. NEW 


Universal AC & DC 120 volt Portable 
Weatherproof Limited number...... $7 
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Build Your Own Searchlight 
U. S. Army Parabolic Mirror 





A few 60 in. slightly used metal 





BAROGRAPH FRIEZE, 7 Day Graphic, 
movement, 28 in. 
pressure by 20ths. 8 Vacuum Cylinders 3% 
hinge cover, 
mahogany case. Price, ..+:..-.... 


Jewel 


in. dia. 


All at fraction of orig- 


inal cost ($60 to $140) 
MAKE 
Kollsman .....--+..e> 
5° grad. $27.50 
(Pioneers emetic ails 
1° grad. 32.50 
5° grad. 27.50 
Air: Control ~....... =< 
1° grad. 35.00 
5° grad. 27.50 


If electric illumination 
desired, add $2.50 


Precision Quality 


FOCAL GLASS 
DIA. LENGTH THICKNESS PRICE 
di ins 4 in. 4% in. 
30 in. 12% in. 7/16 in. 
36 in. 18% in. 7/16 in. 


Made by Bausch & Lomb & Par- 
sons. Perfectly ground and high- 
ly polished. 


mirrors on hand. 


to 31 in. 


glass front, 


Navy 


U. S. ARMY ALIDADES 


Hardwood, metric scale, 0-15 cm. 
scale hairline sight spirit level., 


log, 


45° 


angle adj. type, made in France 


U. S. Army Engineers, Geologists, Survey- 


ing, Mapping 





, ete. Magnifying Eyepiece. 


Bronze jewel bearing. Leather case. 


23,” diameter, 14” high 





U. S. Army Engineers Prismatic 


Pocket type. 360° Limited quantity. $10.50 
(a ee ee ee 
HUTCHINSON PRISMATIC COMPASS 


im- 


Smrineeadians 


Compass 


brass, black enameled, 


proved pattern, with opening in top, 


floating jew 


Prisms, Binoculars, Bausch & Lomb, used, 


$2.00 


slightly chi 


eled dial. 2 in. Bach.... $16.50 


pped, 1 11/16 inch long 


by % inch wide........-2.5eseeeees 


eile Soa a a ee ee 
Engineers U. S. Army Precision Type Tripods 


Keuffel & Esser, precision type hardwood, 
42” long, 3” diameter bronze platform with 


, 


5/16” #18 threaded stud %” long. Has brass 


tension adjusting screws. Legs rein- 


forced with 





cast bronze aid steel 


tips. Weight 5 lb. 
[PFC One Pete le siakcres tev euetdehevere ters icteieeneTeians 
United States Govt. Fire 
Extinguishers 
(Refillable) 


H 


Carbon tetrachloride (pyrene liquid), pres- 
sure type, ideal for labs, trucks, boats, gar- 
(10 times more pressure 
than hand extinguishers.) Just turn handle. 
for remote 
control with wire. (Original cost $40.00.) 


(100 Ibs. 


ages, office, 


No pumpin 


1 qt. 


2 qts. (200 


U. S. 
Electric 150 





cast brass. 300 lb. test. Weight 12 lb. 


eavy Copper & Bronze 


ete. 


g necessary. Ideal 


PRESSULE)) eects a etemrelians 
1S; PDLESSUNE) a a7. cies) siotoaeichs 


Navy Divers Lantern 
watt, any voltage, solid 


Fire Alarm Equipment 


Gamewell Street Boxes......0+-+rscsseceeee 

Gamewell Combination Fire and Police 
(telegraph and phone) Street Boxes........ 

Interior Fire Alarm Stations................ 


SINGLE 


Schwarze 8” 


STROKE ELECTRIC GONGS 

Edwards 12” bronze DC 5 Ohm Mech. Wound $18.00 
Edwards 10” bronze DC 5 Ohm Mech. Wound 
Edwards 6” bronze DC 5 Ohm Mech. Wound 
BET OO Ohm SL uvOlG ees cetera cients 


Schwarze 5” 18 volt... 0.0... cis cce cn ceseecens 


Gamewell 12” 
Mech, 


Also 1 


Wound 


Bronze 


imited amount Faraday bells. 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. $.S., 120 Chambers St., New York City 


atmos. 


$55.00 
U. S. N. AEROMARINE COMPASSES 


Suitable for car, boat or plane made for 


and reverse, 


$1.95 
HAND CLINOMETERS, PENDANT 

$3.50 

U. S. ARMY LIQUID COMPASS (Sperry) 


$2.50 













7 


and 


15.00 
10.50 
0 


7.50 
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Most garden failures result from a 
badly balanced diet of plant foods—or 
an acidity condition which may be actu- 
ally poisonous to the plants you want to 
grow. 

For example, potatoes develop scab in 
soil that is sweet enough to grow aspara- 
gus. You cannot grow good carrots, 
beets, and other root crops unless there 
is plenty of potash in the soil. But more 
nitrogen is required for grasses and for 
tender lettuce, spinach and other leafy 
vegetables. Flowers blossom to perfec- 
tion only when amply fed with phos- 
phorus. 

With a Sudbury Soil Test Kit, in ten 
minutes’ time, you can determine: 

1. What plants will grow best in 
your present soil. 

2. How to correct present soil acidity 
which may be harmful (or even poison- 
ous) to the plant you want to grow. 





















New Club Model 








SOIL TESTING 


Prevents garden failures—shows 
way to healthy, vigorous flowers, 
lawns, vegetables 


SUDBURY SOIL TEST KIT 


Takes the guesswork out of gardening 


3. What kind and how much ferti- 
lizer you require to supplement the 
plant food elements which your soil 
already has. 


The tests are easy to make—a fas- 
cinating task for any one who is scien- 
tifically inclined. Simple instructions and 
a helpful chart then tell you what to 
do for best results. 


SEND NO MONEY We want to help 
you make your first soil test. Write for 
your Sudbury Soil Test Kit today. When 
it arrives, pay the postman $4.75 plus 
postage. You may return it for full re- 
fund if you are not satisfied that it is 
exactly what you need. (If you prefer, 
send $4.75 and we pay postage.) Act 
now. Avoid a disappointing garden 
failure which wastes seed and fertilizer. 
Address Sudbury Laboratory, Box 710, 
South Sudbury, Mass. 


VICTORY IN WAR 
Calls For Skilled Workers 


Increase Your Knowledge of the Machine 
Outstanding Books 


Trades With These 


wood turning, tools and equip- 
ment, construction of simple and 
complicated patterns, including 
metal patterns.—$2.10. 


Electric Welding—by Potter. An 








Blueprint Reading for the Ma- 
chine Trades—by Fortman and 
McKinney. A very practical and 
easy-to-understand book. Con- 
tains many helpful ‘‘Quiz’’ ques- 
tions with answers included. 


—$l. 


Forging Practice — by Johnson. 
A practical yolume on hand 
forging of wrought iron, ma- 
chine and tool steel, drop forg- 
ing, and heat treatment of steel 
including annealing, hardening, 
and tempering. —$1.60. 


Foundry Work — by Stimpson- 
Gray-Grennan., An excellent book 
on standard foundry practice, in- 
cluding hand and machine mold- 
ing, with typical problems worked 
out in detail. —$2.10. 


Machine Design—by Winston. A 
beginning volume presenting those 
fundamentals of theory and an- 
alysis which are basic to the field 
of machine design. The calculus is 
not resorted to as several rational 
formulas are included for which 
no derivations are given.—$3.10. 


For Sale by 


Machine Shop Operations — by 
Barritt. There are 267 actual 
jobs, 790 pages, and 1,235 illus- 
trations in this popular book. The 
jobs are typical of hundreds of 
major operations which a skilled 
mechanic is called upon to do, 
The tools needed for each job are 
listed and the job is worked out 
in a step by step manner. ‘‘Quiz’’ 
questions appear at end of each 
job.—$5. 10. 


Machine Shop Work—by Turner- 
Perrigo-Bertrand. An up-to-date 
book on approved shop methods 
including construction and use of 
the tools and machines, details 
of operation, and modern produc- 
oa methods. Fifth edition.— 


Metallurgy — by Johnson-Dean- 
Gregg. A fundamental book for 
the beginner that stresses the 
science of physical rather than 
chemical metallurgy.—$1.60. 


Pattern Making — by Ritchey- 
Monroe-Beese-Hall. A practical 
treatise on woodworking and 


easy-to-understand text covering 
principles and application of the 
various types of electric arc weld- 
ing.—$1.35. 


Oxyacetylene Welding — by Kehl 
and Potter. A presentation of 
modern processes of welding, cut- 
ting, and lead burning for steel, 
cast iron, aluminum, copper and 
brass.—$1.35. 


Sheet Metal Work—by Neubecker. 
An excellent book of self-instruc- 
tion in pattern drafting and con- 
struction in light and heavy gage 
metal, with many practice prob- 
lems.—$2.60. 


Practical Mathematics—by Hobbs- 
Dalzell-McKinney. A practical 
“thow-to-do-it’’ book dealing with 
the fundamentals of mathematics. 
ee and answers included. 


Prices Quoted Are Postpaid in 
the United States. On Foreign 
Orders add 25 cents Postage on 
Each Book. 
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ally sweep across the nap in an instant. 

Broad usage of the fire retardant is 
fairly certain to open up in two other 
fields where safety is an urgent need. 
One is in paper, especially for decora- 
tive purposes. The other adaptation 
lies in treatment of insulating mate- 
rials to prevent the spread of flames in 
frame dwellings. 

Some progressive dry-cleaners and 
laundrymen already are offering cus- 
tomers a fire retardant treatment for 
clothing, bed-sheets, blankets and the 
like. It is predicted that textile mills 
will shortly begin flameproofing fab- 
rics in course of manufacture. 


FOREST FIRES 


Greatly Reduced in 
Protected Areas 


Pe forest lands of the United States 
are now better defended against fire 
than ever before, according to the 
United States Department of Agricul- 
ture. Vast strides have been made in 
the increase of forest area being given 
fire protection and in the fire control 
methods and equipment being used. 

In addition, the Forest Service points 
out, fire lookout towers and both federal © 
and state lookout stations are avail- 
able, if needed, in the present war for 
use as air-raid spotting stations and de- 
tection of possible enemy signal fires or 
incendiary sabotage. These mountain 
stations, once vulnerable to telephone- 
line service troubles, are now made 
much less so through the adoption of 
shortwave radios by the Forest Service. 

Like modern armies, up-to-date fire 
control organizations have been mech- 
anized. Portable power water pumps 
have replaced the 10-quart pail and, 
whenever practicable, handtool fire line 
construction is supplemented with the 
use of portable power-driven equip- 
ment. Airplane transportation of sup- 
plies, equipment, and manpower to in- 
accessible fires where delivery is made 
by parachute, now regular procedure, is 
a practice unknown during the last war. 

A little more than 11 million dollars 
in funds will be available for this forest 
fire protection during the 1942 fire sea- 
son. The Department’s foresters esti- 
mate that an additional six million dol- 
lars would be required to protect all 
forest lands needing it. A total of 146,- 
000,000 acres of forest land in the 
United States still lack any organized 
fire protection, according to the Forest 
Service. The unprotected area amounts 
to about one-quarter of all the coun- 
try’s forest lands needing protection. 

Fires on unprotected forest lands ac- 
counted for 87 percent of all the area 
burned over in the United States last 
year. 
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Industrial Growth 








New Products and Processes That Reflect Applications 


of Research to Industrial Production 


-DEMAGNETIZER 
For Equipment Used 


In Production 


W ues tools, drills, punches, and 
other machine shop equipment and 
work pieces become magnetized, as 
they do when being used with mag- 
netic chucks, they are bound to attract 
small and sometimes almost invisible 





Prevents metal pick-up 


chips and dust. These particles, cling- 
ing to the magnetized cutting edge of 
a tool, act as an abrasive between the 
tool and the work, causing the tool to 
bind or heat and dull quickly. 

Such magnetized machine shop 
equipment can be quickly demagne- 
tized with a powerful, portable demag- 
netizer recently announced by the 
Ideal Commutator Dresser Company. 
The tool or work is merely passed 
across the magnetic poles of the unit 
or, in the case of large parts, the mag- 
netizer is moved over the work. Tools 
that have been demagnetized will stay 
sharp longer, will cut faster, and are 
more accurate than magnetized units. 


INDUCTION HARDENING 


Saves Much-Needed 
Copper for Defense Use 


aro induction hardening was 
adopted by a large automobile plant, it 
was necessary to use copper bushings in 
the rocker arms to prevent them from 
wearing out the shaft. Increasing the 
shaft hardness from 20 to 50 Rock- 
well C by high-frequency heating and 
quenching has resulted in a hardness 
sufficient to prevent shaft wear when 
the rocker arm is used without the cop- 
per bushing. Nearly five million shafts 
have been processed during the past 
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two years without a single reject that 
could be traced to improper heating. 
Since about 14,000,000 bushings weigh- 
ing four-fifths of an ounce each were 
needed annually, a savings of 35 tons of 
copper resulted. 

In the manufacture of rocker arm 
shafts, the steel is cut in 124-inch 
lengths out of 2-inch bar stock, and 
ground. Shafts are then bored, counter- 
bored, and faced for length simultane- 
ously in one machine at the rate of 185 
per hour, using 26 machines to maintain 
the present schedule of 12,000 units 
daily. The shafts are then hardened in- 
ductively by a “two shot” process, nec- 
essary because localized hardening at 
six different points around each oil hole 
in the shaft is desired. Units are 
dropped into holes where they are held 
in position by a cam supporting the 
end. High-frequency current from a 
Westinghouse 240-kva, 3000-cycle gen- 
erator is applied at three sections which 
are heated to about 1500 degrees, Fah- 
renheit, and quenched. The cam then 
releases the shaft causing it to drop two 
inches, and the process is repeated. 
Hardening of the entire shaft is not 
desirable as it would become brittle and 
susceptible to breakage. 

Shafts are hardened six at a time in 
an upright hardening furnace in which 
the heating and quenching cycle is 4% 
seconds. No oxidation of the surface re- 
sults, and there is no grain growth of 
the unhardened metal sections. Al- 
though there is some distortion of the 
hardened shaft, further machining ex- 
cept for finish grinding and lapping is 
unnecessary. 


STRAIN GAGE 


Prevents Breakdown of 


Industrial Machinery 


is some types of machines, such as 
punch presses, shears, and press brakes, 
the strain during a cycle of operation 
occurs for a very short period of time 
—rising abruptly to the maximum and 
then falling sharply to zero. It is this 
kind of machine for which a new elec- 
tro-magnetic gage has been developed. 

It is now more serious to have a ma- 
chine out of commission than ever be- 
fore. The loss in production is doubly 
great because a longer-than-normal idle 
period is probable. Men, materials, and 
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JIMMY ELLISON, prominent 
screen star, uses GLOVER’S. 


Men, take a tip from the stars—if 
you’ ve been using scented hair prep- 
atations without success, switch to 
the MEDICINAL treatment used 
by millions ! Try GLOVER’S, with 
massage, for Dandruff, Itchy Scalp 
and excessive Falling Haiz! You’ll 
actually fee/the exhilarating effect 
instantly! 
Regular size bottles at Drug 
Stores everywhere. Send for 
complete gift application of 
GLOVER’S MANGE MEDICINE 
and the New GLO-VER Beauty 
Soap SHAMPOO, in _hermeti- 
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POOR 
EYESIGHT? 
Try the New 
PIKE Electric 
Reader 


A boon 


for elderly 
people and others with 
poor eyesight. Wonder- 
ful for doctors, scien- 
tists and draftsmen. 
Write for free information 
and details of this new in- 
vention that makes reading 
matter 3 times larger. 


E. W. PIKE & CO. Elizabeth, N. J. 





Experimental and Model Work 


Fine Instruments and Fine Machinery 
Inventions Developed 
Special Tools, Dies, Gear Cutting, Ete. 


HENRY ZUHR, Inc., 187 Lafayette St., N. Y. C. 





CAN AN INVENTOR MAKE 
LL 






[N, 1941 alone over 4,000 
Assignments of Patents a month 


were made by inventors to manufac- 7 
turers or individuals. This shows to- 
day’s demand for new patented inven- 


tions. If you have ideas, write for our FREE 

OK, ‘Protect, Finance and Sell Your Inyen- 
tion’? that gives you the complete facts. Special 
form ‘Invention Record’? also mailed FREE. 
No Obligation. 


McMORROW & BERMAN 


Registered Patent Attorneys, 175-T Barrister Bldg.Wash.,D.C. 








Well-known Eastern manufacturing cor- 
poration will investigate meritorious in- 
ventions for possible post-war produc- 


tion. 


REPLY TO BOX 400 
SCIENTIFIC AMERICAN 


24 W. 40th St. New York City 
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FOR A ne THRILL 
2 Card and Photo 

STEREO- 

MIRROR 


“ 


Single pictures and prints ap- 
pear in three dimensions when 
seen with our scientific device. 
Thousands are delighted with it. 
Order one today. Price $4.50 


NU-MIRROR COMPANY 


BRIDGEPORT, CONN. 
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TYPEWRITER 


COMPLETE HOME- 





STUDY COURSES 
and educational books, 
slightly used. Sold, 
rented, exchanged. All 
subjects. Money-back 
guarantee. Cash paid 

for used courses. Full 
details and illustrated 72-page bargain catalog FREE. 
Write today! 


NELSON CO., 







500 Sherman, Dept. R-243, Chicago 





Creek Chub’s new 1942 catalog is a 
practical, fascinating, reliable guide 
to better fishing! Shows lures and 
flies in natural colors! Sent FREE 
upon request! Write today! 
CREEK CHUB BAIT CO. 


534 So. Randolph St. Garrett, Ind. 
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The DECIMALIZER shows in a few simple manip- 
ulations just where to place the decimal point in the 
result of any computation involving several elements, 


part or all of which may be decimals—for example, 
in such a problem as (9 x .0432 x 74.1 x 3.8) + (245 
x .0093 x 36). The DECIMALIZER removes that 
“decimal point hazard’’ inherent in computations 
made with the slide rule or otherwise 

Pocket size; durable (constructed of aluminum and 
stainless steel); exceedingly smooth in action. TFur- 
nished in leather case, with complete directions for 
using. Price $2, postpaid, with extra, easily inter- 
changeable scale which enables the instrument to 
perform extended multiplication and division 50 cents 
additional. Money back, if returned within 10 days. 


GEORGE H. MORSE 
927—28th Street South Arlington, Va. 
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machines that are sorely needed in 
building new machines must be diverted 
from their production roles to replace 
a broken part. 

The gage need not be applied directly 
to the vital part of the machine under 
strain but it can be applied to any part 
of the machine whose stress represents 
the equivalent stress on the vital part. 
The gage, comprising a rod, lever arm, 
and head, looks like a side view of an 
automobile jack. The handle is the gage 
rod, the jack is the lever arm, and the 
base is the gage head. 

The rod is fastened at either end to 
the machine in the direction of the 
strain. The lever arm, attached at its 
outer end to the machine, is at right 
angles to the rod. The gage head is 
mounted on a plate that also is at- 
tached to the machine at a point on a 
line with the lever arm. The gage head 
consists of an armature operating within 
two coils. 

Before the job is. started, the position 
of the armature within the coils is ad- 
justed so that a zero reading is regis- 
tered on a connected instrument. When 
the machine is put into operation and 
strain exerted, the rod pulls down on 
the lever arm. The arm in turn pulls 
down on a pin in the armature and 
moves the armature to a new position 
within the coils. This affects the elec- 
tromagnetic relationship between the 
armature and coils in accordance with 
the amount of strain exerted. The in- 
strument, previously calibrated against 
known strain loads, then indicates to 
the machine operator the extent of the 
unknown strain. 


RELAY 


Uses Current Only 
When Operating 


Ree operation and low current 
consumption are features of a new 
start-stop relay which has been re- 
cently designed for remote-control 
starting and stopping of radio trans- 
mitters, drainage pumps, and other 
appliances. This new relay, announced 


by Automatic Electric Company, oper- 


ates and releases over two wires, with 





Economical of operating current 
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a common return. A typical method of 
operation is by the use of a two-way 
key, which is thrown into one posi- 
tion to close the relay and into the 
other position to release the contacts. 
The operating circuit of the relay 
opens immediately after the contacts 
open or close; thus operating current 
is consumed for only about 1/10th of 
a second. 

This new relay, available with any 
number of contacts up to 18, has been 
tested under operating conditions over 
a temperature range of from —22 to 
+131 degrees, Fahrenheit. 


CART 


For Easy Transportation 
Of Welding Tanks 
Lion of welding tanks is facili- 


tated by the use of a new narrow- 
width cart recently designed by Gar- 





Through a narrow door 


linghouse Brothers. This cart, shown 
in one of our illustrations, has a total 
width of only 24 inches yet carries the 
two tanks required for oxy-acetylene 
welding. These tanks, instead of being 
placed side by side, are set one behind 
the other, making possible the narrow 
width which is so desirable for use in 
crowded shops or narrow aisles. 

Either tank may be moved _ inde- 
pendently of the other, as the acety- 
lene cylinder is inserted at the front 
while the oxygen tank rests on its own 
platform in the rear of the cart. A tool 
box and two rod holders, for long and 
short rods, are attached to each cart 
in convenient positions. 

The chassis is mounted on large 
pneumatic tired wheels so that the cart 
may be wheeled over rough, uneven 
ground or littered floors. 
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The Thunderbolt 


AVIATION 


Although Complete Specifications for New Interceptor 


Cannot be Told, It Promises to be Most Effective 


ALEXANDER KLEMIN 


Aviation Editor, Scientific American. 
Research Professor, Daniel Guggenheim 
School of Aeronautics, New York University 


Oe: reports would have 
it that our pursuits are not equal 
to the pursuits of other nations and 
that our P-40 is well behind the times 
and only suitable for advanced train- 
ing. The Congressmen who voiced this 
opinion did not know that the P-40 
was followed by the P-40 A, B, C, and 
so on, which may _ be reckoned 
among the world’s fastest and most 
effective fighters. Perhaps, also, the 
Congressmen in question had never 
heard of Republic Aviation’s Thunder- 
bolt, known technically as Republic 
XP-47B. This remarkable interceptor 
plane is perhaps the very first single 
seater to be powered with a 2000 
horsepower engine. While specifications 
remain secret, there is reason to believe 
that the Thunderbolt is the most effec- 
tive interceptor produced anywhere in 
the world. Tests of the ship, which is 
shown in our photograph, were re- 
markably successful. The Thunderbolt 
is an interceptor which has the strong 
fire power needed to attack enemy 
bombers and fighters. Readers will 
note that to absorb the enormous 
amount of power developed, a four- 
bladed airscrew of large diameter has 
to be employed. On the under side of 
the wing a hole is shown, uncovered. 
Into this the landing gear retracts, 
with the surface automatically smooth 
after retraction. The picture shows a 





very wide tread of the landing gear in 
relation to the span of the wing. Any 
pilot who has to come down at the 
speed of a heavily loaded airplane of 
this type will understand fully why. 

It is an open secret that the Thun- 
derbolt will be built in large numbers 
and it is certain to give a good account 
of itself. Another remarkable thing 
about this new ship is that it was in 
the air exactly eight months after the 
order to begin work had been received 
from the Army Air Corps, an indica- 
tion of sound knowledge on the part 
of the engineers. 


PLYWOOD 
Utilized as Float, 


Conserves Aluminum 


Ix these days, when every pound of 
aluminum is precious, it is only logical 
that resort should be had to plywood, 
particularly in the aircraft industry for 
civil use. It is not surprising, there- 
fore, that the Heath Company has 
produced a laminated plywood float 
with plastic bonding or glueing. In 
earlier days, when glue was of animal 
or vegetable origin, it was never quite 
bacteria-proof and never quite water- 
proof. Floats built then had the un- 
fortunate habit of peeling off. 

In the floats shown in our photo- 
graph, Honduras mahogany veneer is 
used for the skin, fastened together 
with perfectly waterproof and resistant 
cold resin glue. Another advantage of 


When 2000-horsepowered Thunderbolts are hurled at the enemy . « « 
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FIRST and, 
es TOOL OF 1001 USES 
A whole toolshop in 
your hand. Does pre- 
cision work on metals, 
alloys, plastics, 
wood, horn, bone, 
glass, etc. For your 
own hobby enjoyment 
or as a gift. 
Uses 300 easy-to- 
change accessories to 
grind, drill, polish, cut, 
rout, cafve, saw, sand, 
sharpen, engrave. 25,000 
r.p.m. Wt. 12 oz. 
With 7 Accessories, ous $18.50. 
Order on 10 Days’ oney-Back Trial. 


CHICAGO WHEEL & MFG. CO. FREE 
1101 W. Monroe St. Chicago, III. &SEage 
Dept. SA as 


SMITH & WESSON 
tI) 9 ee 


“SPRINGFIELD, MASS. 
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ALNICO MAGNETS 


Strong 
mee enough to 
=) balance in 
mid - air. 
Can be used for hundreds of 
experiments. $1.50 pair. 
By placing a 7}-oz. slug of 
ALNICO in a soft-iron yoke 
or frame, it will lift 30 lbs. if 
in contact with a polished 
surface. Complete $4.00. 


BLAN, 64-W5 Dey St., 





Haversacks .......... SS 7k (EDITS poo ooncane ye $ Fat 
Ho bblesiterne. cries erice 500) oRope: lariat. ae 

Helmet eagle......... .35 Sword bayonet....... 38 
Europ) cutlass... 2:50 Model cannon 7”..... 1.75 


75th Anniversary Catalog 1865-1940, 308 pages, 
over 2,000 illustrations of pistols, rifles, daggers, 
medals, saddles, etc., mailed for 50 cents. 1942 
circular for 3c stamp. 

FRANCIS BANNERMAN SONS, 50! Broadway, New York 


INDUSTRY NEEDS 
LATHE OPERATORS 


Defense tndustries 
need more trained 
lathe operators! 
This book fully ex- 
plains the opera- 
tion of metal work- 
ing lathes. Used 
by lathe operators, 
apprentices and 
students. Send the 
coupon for your 
copy today. 


; 128 PAGES 
25¢ ” 360 ILLUSTRATIONS 


eerie che of eee 


SOUTH BEND LATHE WORKS 
I 504 E. Madison St., South Bend, Indiana. I 


I Enclosed find 25c in stamps for which please | 














1 mail me one copy of ‘‘How to Run a Lathe.’ l 

I 
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I 

eAddtess=——an werieiatera sate Tn | 

1 . I 

City tate =| 


SOUTH BEND LATHES 
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C 
NTE aM en CU 
expresses the elegance of styling of a Longities‘Watch 
for a lady. The enlarged photograph shows gto 
tured detail and exquisite finish. This Longines Cordoba 
model $190- p 





THE WORLD'S MOST HONORED WATCH 


Charm isexpectedinaLongines ladies’ 
‘watch. Unexpected is the unusual ac- 
curacy and sturdy dependability of 
this tiny mechanism. Ten world’s fair 
grand prizes and 28 gold medals are 
Longines’ awards for elegance and ex- 
cellence. Longines-Wittnauer jewel- 
ers show Longines Watches for every 
timekeeping need; also Wittnauer 


Watches, a companion line moder- 


ately priced from $29.75—product of 

Longines-WittnauerWatchCompany, 

Inc., New York, Montreal, Geneva. 

Prices include Federal Tax 

Longines Watches have won 10 world’s 
fair grand prizes, 28 gold medals — 


pe 


Yb 2 


ee ee ee el Oe ye el ae) 
(center) $67.50; Hall of Fame man's bracelet $82.50 
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the use of plywood in floats is that the 
top skin of the float is one piece of 
plywood 15 feet long, bonded to the 
float structure in a large hydraulic jig 
that applies pressure evenly to the 
whole surface. The float is left in this 
jig for four hours. No nails are used 
so that the outside surface is perfectly 
smooth. 

Another innovation lies in the trans- 
parent inspection covers which enable 
the operator to check with a flashlight 





For inexpensive conversion 


for water in the floats. Water rudders 
are placed at the end of the floats and 
actuated in conjunction with the ordi- 
nary rudder located at the tail end of 
the fuselage. 

These floats, which weigh only 69 
pounds apiece, have been approved for 
seaplanes not exceeding 1,560 pounds 
in weight. It is an attractive idea to 
have a low-powered airplane which can 
be used either as a land plane or, with 
these cheap and efficient floats, as a 
seaplane. Perhaps the only criticism 
we might make is that the landing gear 
may have too many exposed resistance 
parts in struts and bracing wires.—A. K. 


CIVIL AIR PATROL 
Offers Possibilities of 


Varied Services 


4 bee Office of Civilian Defense has 


had the good fortune to secure as Avi- 


ation Aide to the Director, Major Reed: 


G. Landis, famous American pilot of 
the first Great War. 

The first and most important task 
of the aviation aide lies in the organi- 
zation of the Civil Air Patrol which is 
prepared to enroll all persons qualified 
as flyers, owning their own planes and 
wishing to give service to the nation. 
It is easy to enroll. There is no specific 
examination and a man who is a pilot 
but has no airplane may act as co-pilot 
for a pilot-owner. Special training will 
be given to the enrollees in military and 
naval air tactics, navigation, air raid 
warning service, and similar tasks. 
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Perhaps the most important ques- 
tion to be asked by people wishing to 
enroll would be: “What are the serv- 
ices that the Civil Air Patrol could 
render in national defense?” These are 
enormous and important. To begin 
with, they might guard all airports, 
and the guarding of airports has been 
proved to be vitally important by the 
events in Hawaii and the Philippines; 
and there are two thousand airports 
to be guarded in the United States. 
Courier service may be of great im- 
portance to the Army. No matter how 
many military pilots and planes we 
may have, observation patrol of back 
country areas is likely to be desirable. 
C.A.P. pilots may be required to tow 
aerial gunnery targets, thereby releas- 
ing military equipment for more im- 
portant duty. C.A.P. personnel, famil- 
iar with all types of aircraft, can assist 
the air raid watchers. Highway traffic 
control from the air may, at times, be 
of value. When a military aircraft is 


’ forced dawn, the new organization may 


help to find them. 

Obviously, not all of the possibilities 
of C.A.P. are yet understood, but the 
Army is backing the new organization 
to the fullest extent.—A. K. 


ICE 


Combatting a Scourge 


of the Upper Air 


ee is prevented from forming on the 
windshields of airliners operated by 
United Air Lines by a system which 
has been 18 months under development 
and has proved completely satisfactory. 

The windshield used in this system 
consists of a front pane of quarter-inch 
safety plate glass and a rear pane of 
eighth-inch transparent plastic, with a 
quarter-inch air space separating the 
two. Air, heated to 175 degrees, passes 
through a duct from the plane’s cabin 
heating system, on through the air 
space of the windshield, and then 
through an exhaust duct to the outside 
of the plane. The air, controllable by 
the captain through the operation of a 
valve at his elbow, moves at the rate 
of 60 cubic feet per minute. In install- 
ing the double windshield, 10 by 35 
inches, on the captain’s side of the 
cockpit it has become possible to elimi- 
nate the small vertical post which has 
been standard between the large fixed 
panel and small sliding panel of the 
DC-3 windshield, thereby providing the 
Captain with unobstructed vision. It 
is noteworthy that J. A. Herlihy, Ex- 
ecutive Vice-President of United, tried 
fluids, windshield wipers, and the ap- 
plication of heat to the inside of the 
windshield before deciding on the sys- 
tem now being installed. 
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CAMERA ANGLES 


Conducted by JACOB DESCHIN, A.R.P.S. 


The Camera Enlists 


Rees requests have come to us 
recently asking how photography ama- 
teurs can do their bit in the defense 
effort. Individual instances will vary but, 
as we see it, the opportunities are two- 
fold: educational and publicity. Defense 
workers in various branches of activity 
must be taught how to perform their 
duties most efficiently, and publicity con- 
cerning these activities must be spread, 
in order to inspire non-workers to enlist 
part of their leisure time in some phase 
of defense work. 

Publicity pictures, therefore, should 
demonstrate the many ways in which 
lay persons may help in one or another 
of the many branches of defense work. 
Also, they have the equally important 
benefit of advising the general public as 
to how public and defense workers must 
co-operate when the time comes—air 
raids, fires, and so on. 

It is in the educational field, however, 
that the greatest opportunity lies. Vol- 
unteer services form the bulk of many 
defense activities. This means lack of 
experience or skill and, in frequent in- 
stances, even lack of knowledge. Volun- 
teer teachers instruct the tyros, but this 
is slow work at best. A picture tells a 
thousand words, and even the best of 
teachers can do his or her job better if 
pictures or slides are used to supplement 
the lesson. In fact, a good set of pictures 
illustrating a task, step by step, in clear, 
sharp images placed where they receive 
good illumination, often can substitute 
for a teacher entirely, which means fewer 
teachers, more workers, and a wider dis- 
persion of knowledge among many scat- 
tered groups. Paucity of teachers would 
have no meaning because you would not 
need them; all you would have to do is 
strike off duplicate sets of prints. 

The power of the pictured lesson is 
well realized by the United States Office 
of Education, which is now in _ the 





Learning by seeing 
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process of directing the production of 50 
reels of sound films covering various 
phases of machine-shop work. These are 
being reproduced in 16mm size and dis- 
tributed, for the most part, to vocational 
schools and in industries where machine- 
shop training is being given. 

By the nature of the assignment, edu- 
cational pictures made with the still 
camera must show the details of the task 
as clearly as possible. This means close 
viewpoints, sharp focus, small diaphragm 
openings, and generous illumination with 
full exposure. From such negatives en- 
largements must be made that have good 
contrast throughout with adequate 
shadow detail. The size of the enlarge- 
ments will vary in accordance with the 





The movie camera teaches 


requirements; for small groups perhaps 
11 by 14 inches will do, for larger groups 
16 by 20-inch prints may be needed. 
The slide would do the trick best of all, 
but the disadvantage here is that you 
must have a projector and a screen, 
whereas ordinary prints may be simply 
set on an easel and adequately lighted. 

The slide and the motion-picture film 
can tell a story more efficiently than the 
still picture, it is true, but there is this 
point also to consider: projection im- 
plies a darkened room which means that 
during the showing, the student can only 
watch and take mental notes. In the case 
of prints, however, a series of prints may 
be lined up on a wall to illustrate a prac- 
tical sequence in some craft, and the 
student may actually build, or sew, or 
whatever, in accordance with the in- 
structions indicated in the prints. 

However, various crafts call for dif- 
ferent approaches, and whereas in one 
case the print sequence would do the 
trick; in another, more complicated in- 
stance—as in the case of a machine-shop 
operation—the movie would be the more 
practical method of teaching. 


When Condensers 
Are Scratched 


nue plano side of a double condenser 
T system is always subject to abra- 
sions, particularly if it is of the type 
too large to be fixed in place. In one 
instance, such a condenser was injured 
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THE WILLO 


ALL-PURPOSE 
TRIPOD 
HAS 


J 


OUTSTANDING 
FEATURES! 


I—New _ patented 
legs twist to 
shorten or ‘lengthen. 


2—Needle tips reversible to rubber tips 
for indoor use. 


3—Sliding center tube for quick height 
adjustments. 


@ Excellent design followed out by a 
perfect choice of materials in its manu- 
facture to give long-term use. 


@ Legs are easily spread or closed. 


@ Top is easily removable. 


@ The Stand is _ finished $16.50 


smartly in gray. 
MAIL ORDERS FILLED 


Wel ughby. 


World's Largest Camera Store 
Built on Square Dealings 


32nd St. near 6th Ave., N. Y. 








SIMPLE, PRACTICAL HELP 
on all photo problems! 


These books offer you the 
simplest way to get the 
practical help you need in 
solving your photo prob- 
lems. The text of each is 
clear, concise and highly 
informative . . supple- 
mented by many illustra- 
tions,» drawings, diagrams, 
tables, etc. The 6 books 
briefly described here, plus 
many others on almost 
every photographic subject, 
are completely reviewed in 
the pamphlet ‘‘Books By 
Brooks.’’ Write for your 
copy, or order the books you 
need through your photo 
dealer. 





LIGHTING FOR PHOTOGRAPHY — by Walter Nurn- 
berg. Shows where to put the lamps for taking all types 
of photos, Analyzes lighting styles of master photog- 
raphers, 137 photos, 156 diagrams, 176 pages....$3.50 


PHOTOTIPS ON CHILDREN —by Mary and Rudolf 
Arnheim. A ‘“‘must’’ book for better child photos. 83 
illustrations, 58 diagrams and sketches, 112 pages.$2.25 


ENLARGING —by C. I. Jacobson, Ph.D., and P. C. 
Smethurst. Covers every phase of this interesting subject 
from selecting papers to retouching. Has 85 photos, 46 


Giagrams, 200 pageS........eeeseeeersseecrerees $2.25 
DEVELOPING — by C. I. Jacobson, Ph.D. The most 
complete and helpful book on this subject. 280 pages 
with diagrams, tables, etC........-..++sseeeeees $3.15 


MAKING COLOR PRINTS — by Jack H. Coote. Practi- 
cal for beginners; covers all color pnocesses. 128 pages, 
well illustrated 


AMATEUR PHOTOGRAPHER’S HANDBOOK — by A. 
Frederick Collins. The complete book that covers évery 
phase of photography. Crammed full of vital facts, for- 
mulas, tables, ideas, hints and short-cuts. 402 pages, 
245 photos, CtC....eeseeeeeeercers ple lsiaiaibieelel=ieiciaiels $2.50 
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LIGHTING for PHOTOGRAPHY 


By Walter Nurnberg 


A-to-Z guide to the all-important 
what lighting means in photog- 
and its applica- 
specific instances, by a noted prac- 
photographer. Many drawings, dia- 
and actual photographic reproductions 
illustrating the various points covered, add 
immensely to the book’s clarity and to its 
yalue to all photographers, whether serious- 
minded amateur or professional. (7 by 10 
inches, 172 pages.) —$3.60 postpaid. 


For Sale by 
SCIENTIFIC AMERICAN 
24 West 40th St.. New York, N. Y. 
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| 
Trade 


in. 
YOUR OLD EQUIPMENT 
FOR NEW 


With defense production cutting into 
photographic supplies, the demand for 
old equipment has greatly increased. 
Fotoshop is ready to pay you _ top 
prices in cash or as trade-in allow- 
ance for your present photographic 
equipment whether it be camera, lens, 
movie. or darkroom accessory. Let us 
know what you have, or better yet, 
send it to us for a quotation and if 
our appraisal is not satisfactory, we 
will return it to you prepaid insured. 


the 
OF ASKING 


A  4-color 72-page 
Fall & Winter Bul- 
letin, chockful of 
thousands of photo- 
graphic bargains, is 
FREE to you upon 
request. Between the 
covers is listed every 
possible item from a 
Leica to a film clip 
including cine equip- 
ment, enlargers, tri- 
pods, color supplies 
and film. Send cou- 
pon below for your 
copy TODAY. 


Yours | 





thly 
Mon CAMERA SPECIALS 


@ The now famous B & J 4x5 PRESS 
CAMERA, including Revolving Back and many 
other outstanding features with a slightly used 
514” Anastigmat F4.5 lens in Compur shutter, 
is specially priced at $76.60. 

@ The B & J 24x34, PRESS CAMERA with 
all the precision features of the big camera plus 
the economy of small negative size, with a 
slightly used 414” Anastigmat F4.5 lens in 
Compur shutter, is now priced at $64.60. 


For complete information on other 
cameras from $5.00 up and any 
other photographic equipment, send 
coupon below for FREE Bulletin. 


; No More 


t 
It Costs ory Buy ON TIME 


1. No interest or carrying charges on new 
merchandise at manufacturer’s full list. 

2. All used equipment also available on easy 
payments, 


Send coupon for complete details. 


MAILTODAY! 


FOTOSHOP, INC., Dept. SA 

18 E. 42nd St., New York City 

O Please rush FREE copy of FOTOSHOP’S FALL 
& WINTER BULLETIN. 





Attached is my order for special buys. 
|. L.would Bhke to’ DUN si sia «1 cee eatemaievonsainrs 
i would. like to: trad@s.. cs merdo. 0 «Ss seer 
Lj Please rush Time Payment details ‘ 
NAMI 


ADDRESS 


FOTOSHO 





, INC. 


136 W. 32nd ST. 


18 E. 42nd ST. - 
NEW YORK CITY 
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CAMERA 


when it was being replaced with a 
smaller condenser unit for small negative 
work. This scratch showed up _ beauti- 
fully on every print projected with that 
particular condenser unit in place. This 
was obviously to be expected since the 
scratch was on the plano side of the con- 
denser lens closest to the enlarger lens, 
therefore projecting on the easel almost 
as sharply as the negative itself. The 
remedy was to reverse the two con- 
denser lenses in the condenser case, plac- 
ing the good one on the bottom and the 
scratched one on top. ‘The scratch was 
so diffused that it made no impression on 
the print, 


Candid's Still With Us 


‘6 Y™ can’t take a picture in this light”, 

said our table companion, to which 
we replied: “That’s what you think,” 
and went ahead and did it. The result 
is reproduced, an honest-to-goodness can- 
did shot of a lad in a listening mood. 





"The Problem” 


The illumination was from a 100-watt 
bulb in the ceiling, reflection from the 
white tablecloth helping to fill in the 
shadow areas. Made with an Automatic 
Rolleiflex on Plus X film, the exposure 
was f/3.5 at 1/10 of a second. 


Retouching Easel 


14 by 17-inch unfinished wood picture 

frame found in an art store gave 
Mrs. Flora K. Howes, of New York City, 
an idea for a retouching stand. She bought 
the frame and had the frame maker 
build her another frame 14 inches square. 
The two were then hinged together, the 
square frame, serving as the bed of the 
easel, having a white card set in it for 
reflecting the light to the glass in the 
easel. A strut attached to each side of 
the bed held the easel upright at the 
desired angle. The easel was fitted with 
a 14 by 17 sheet of ground glass. When 
not in use the device easily folds up and 
occupies little storage space. 


Easy Road to 
Composition 


CE is the bugaboo of most 
photography amateurs, although its 
basic principles are simple enough. In a 
recent one-man show in New York City, 
W. M. Westervelt, a teacher of pho- 
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tographic design and a member of the 
art staff of an advertising agency, dem- 
onstrated by a group of abstract studies 
that composition is simply a matter of 
working within a definite area to achieve 
“a comfortable picture.” 

“When I want to figure out how to get 
an interesting shot of some small ob- 
ject,” he explained, “I set it down on a 
table, put one spotlight on it, and then I 
walk all around it, looking at it through 
a rectangle 24 by 3} inches in an 8 by 
10-inch piece of cardboard, I never look 
at my subject matter except through this 
cardboard viewer. You can’t compose 
just in general; you have to compose 
within a definite area.” 


Print Reducer 


Fo toning down local areas in prints 
with distracting highlights and other 
spotty areas; the following formula has 
been successfully employed: 

Solution A: 
Sublimated 
JNKTN NO Cae Bode dootoe acc 

Solution B: 


Thiocarbamide ....... ete 1 oz. 
Water aetiteraetccye circ 10 ozs. 


For rapid action use five drops each of 
Solutions A and B. Slower action is rec- 
ommended, however. This calls for the 
use of five drops of A to 10 drops of B. 
The solution is applied with a bit of cot- 
ton on the end of a toothpick. As soon 
as applied to a particular spot, the area 
is immediately swabbed with a wad of 
cotton dipped in alcohol. The routine is 
repeated as often as necessary to achieve 
the desired tone. 


Helps to Perspective 
picture in the distance, but only 


A space in the foreground: How to 
shoot that distant picture without being 
handicapped by empty foreground? That 
was the problem facing LeRoy Roselieve, 
New York ski enthusiast, who invariably 
totes an Ektra with him wherever he 


_ goes, shooting Plus X. The long shadows 





"Up Again" 
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in “Up Again” saved the day by dark- 
ening the foreground mass, which served 
also the auxiliary purpose of continuing 
the “frame” provided by the trees. The 
result gives an excellent idea of distance, 
which would have been killed by a white 
foreground. 

In “Haven,” meaning is lent the ski 
paraphernalia leaning against the wall by 
the distant figures and ski slopes. Here 





“Haven” 


the interest lies chiefly in the foreground, 
but without the distant scene the subject- 
matter would lack completion. Situa- 
tions like these provide opportunities for 
introducing some of the tricks and meth- 
ods by which photographers attempt to 
give their pictures the three-dimensional 
values they always strive for. 


New Infra-red Material 


nw accidental observation by Dan 
l Grossi, of the Wabash Photolamp 
Corporation, resulted in making avail- 
able an infra-red emulsion which, when 
used with blackout flash illumination, is 
said to have a speed much greater than 
that of regular infra-red film. The film 
(made by Eastman) had previously been 
used exclusively for aerial infra-red 
photography. A piece of the film was 
cut up into 4 by 5 sheets for use ex- 
perimentally. The results were so phe- 
nomenal that efforts were made to have 
Eastman furnish a regular supply. So 
now we have Infra Red Safety Film, 
Aero Type II, at present in size 4 by 
5 inches only. At this writing, the emul- 
sion is coated on thin Aero base, but 
Eastman plans shortly to use a heavier 
base similar to that used for other cut 
film. 

Estimates of the speed range from 
three to 10 times the regular infra-red 
speed. We have not attempted to test 
the speed as yet, but results we have 
seen indicate that a negative of good 
density can be made outdoors at night 
with stop f/8 at a distance of 15 feet, 
shutter at 1/25 of a second. 

Because the film is rather perishable, 
said to be good for only 60 days, the 
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manufacturers recommend it be kept 
in the icebox when not being used. Due 
to this factor, also, film is ordered by the 
dealer for each customer. The film is 
sent by Eastman directly to this cus- 
tomer; the dealer bills the customer. 
This assures that the user will get the 
film without any delay. 3 
Readers who desire further informa- 
tion on the subject of blackout flash 
work in general are referred to this de- 
partment in the October, November, and 
December issues. Here they will find de- 
tails on bulbs, exposure time, and so on. 


What's New 
In Photographic Equipment 


Axzsert Preswentr Trreop ($25): Built-in 

swing camera platform permits ver- 
tical angle or horizontal shots with turn 
of knob. Adjustable camera screw fits all 
cameras. Leg tips reversible from points 
to rubber. Made of three-section tubular 
steel. Complete with tilt-head, weighs 
five pounds. Leg-lock adjustable from 
28 to 62 inches. 


“Fricker Froxics’: New series of home 

movies produced by Official Films. 
First subject “The Race for Life,” de- 
scribed as an old-time slapstick melo- 
drama, with Mabel Normand, Mack 
Sennett, Ford Sterling, the Keystone 
Cops, and Barney Oldfield. 


Da-Score Kopacurome Viewer ($1.95): 

Folding slide viewer with translucent 
white plastic top, on which slide is 
mounted when viewer is open, permitting 
diffused illumination. Viewing lens mag- 
nifies image. Device measures 23 by 24 
by ~ inches. 


“Brrrarn’s Commannos iN Acrion!”: 

Castle film record of raids by Brit- 
ain’s suicide squads on two Nazi-held 
Norwegian islands, available for users of 
8mm and 16mm projectors in five sizes 
and lengths. 


Acra Finex Fine Gratn DErvELoprer 

(now available in quart size at $1.75): 
Through recommended laboratory re- 
plenishing system, quart permits total of 
60 rolls of 36-exposure miniature (35mm) 
film or 60 rolls B2 or 120 rolls, or equiva- 
lent, to be developed. Finex Replenisher 
sold separately at 75 cents an 8-ounce 
bottle. 


Hortywoop Trrter ($9.75): Title cards 

may be photographed at 4, 6, 8 and 12 
inch distance. For 8mm and 16mm cam- 
era users. Permits making zoom and 
superimposed titles; accurate alignment 
with custom-made camera base for your 
particular camera. All parts adjustable 
on base, permitting use for table top, 
copy work and extreme close-ups. Com- 
plete with two auxiliary lenses, celluloid 
target, instructions and titling data. Pro- 
fessional attachment ($5.50) makes pos- 
sible turnover, turnabout, turnaround, 
flop up and down, revolving, and other 
titling tricks. 
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AND 36 PRINTS 3” x 4” ¢ 
36 exposure rolls: Argus, Leica, 
etc. (except ‘‘Mercury’’) fine 
grain developed (Eastman DK- 
20) and beautifully enlarged to 3x4”. 








BOOKS 


for 


Amateur Photographers 


Kopak REFERENCE Book. Latest 
findings of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 
in the selection of photographic ma- 
terials and to teach sound photo- 
graphic methods. $2.85. 


New Ways IN PuortocrapHy, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho- 
tography, photomurals, retouching, 
infra-red, and a number of other sub- 
divisions that will not be found else- 
where in as clear and concise a man- 
ner. $2.85. 


Price: QuoTep INCLUDE POSTAGE 


We can Supply Any Photographic 


Book in Print 


SCIENTIFIC AMERICAN 
24 West 40th Street New York City 





mm. ROLLS DEVELOPED 






90c. Cartridge reloaded with Eastman 

Plus X, 35Sc. 18 exposure rolls, 55¢; 
reload 20c. Films permanently protected by _ revolu-, 
tionary CRYOLITE Process. Fast service. Satisfaction 
guaranteed. Free mailing bag, sample print. Photo 
Contest! Valuable prizes. Write: 

TECHNIFINISH LABORATORY 
641-645 Brown St., Rochester, N- Y« 






Dept. 618, 








Here are some “hard to get” bar- 
gains in our sale of 


USED CAMERAS 


@® Weltini, C.R.F., Xenar F:2.8 lens, 
Rapid Compur shutter $82.50 

@ Zeiss Ikon, Super A.c.r.f. Tessar 
F:3.5 lens, Compur shutter and 
case 

@ 9x12 Erneman Reflex, 
F:4.5 lens 

e@ 6x6 like new standard Rollei- 
flex, Tessar F:3.5 lens and 


$87.50 


Write Dept AD 


(7 BMY LLL 


179 W.MADISON ST., CHICAGO, ILL. 
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POLAROID= 


Ideal LIGHT -polarizing material 
for all experimental purposes 

. Post- 

special $] paid 


Scientific & Laboratory Apparatus 
68-70 W. BROADWAY, N.Y.C. 


2 pieces, 2x2” 
with full instruc= 
tions 


HARRY ROSS 





For Scientific and Technical Books 


Try our BOOK DEPARTMENT 
SCIENTIFIC AMERICAN 
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Corn Exchange 
Bank 
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13 WILLIAM STREET 
and 
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The Binary Slide Rule 
equals a 20 inch straight 
» slide rule in precision. Has 
CBN C, Cl,_A, K, Log, Ll, 
EN LL2, LL3, 44, Binary. 
aN Add and Subtract Scales. 


MES\ Gives Trig. 


functions to 
1 minute from 0 to 90 
degrees. The engine-di- 
vided scales are on white 
enameled aluminum. Per- 
manently accurate. Dia, 
8%”. Large figures and 
graduations eliminate eye- 
strain. Exceptional value 
and utility. Price with instructions $5.00, cash or 
C.0.D. Circular free. Your money back if you 
are not entirelv satisfied. 
Gilson Slide Rule Co., Stuart, Fla. 
Slide Rule Makers since 1915 
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WHICH CONTROLS YOU? 


Science says that the chemical elements com- 
posing a man’s body may be bought for sixty 
cents at a pharmacy shop. But the real part of 
you is the infinite, creative power within—it 
makes YOU a living, vital being. 

By the proper use of this creative, sleeping 
force within you, you can DOMINATE YOUR 
LIFE and MASTER THE CONDITIONS 
WHICH SURROUND YOU. The Rosicrucians 
have shown thousands of thinking men and 
women how to use this infinite power. Learn 
to direct the inner processes of your mind. 


This Free Book Explains 


The Rosicrucians will send the SINCERE 
SEEKER a free copy of the new book, “The 
Mastery of Life,’ which tells how you may be- 
come a student of these age-old truths. Address 
a letter (not a postcard of curiosity) to: 


Scribe X. Z. X. 
The Rosicrucians 
—AMORC— 
SAN JOSE, CALIFORNIA 


The Rosicrucians are NOT a religious organization 
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Our Book Corner 


THE BOOK DEPARTMENT of Scientific American 


is conducted, 


with the co-operation of the Editors, to make available for you a 


comprehensive book service. 


Each month the Editors select and 


review in these columns new books in a wide range of scientific 


and technical fields. 


In addition, they are ready at all times to 


advise you regarding the best available books on any subject. 
You are invited to use this service freely. Tell our Book Depart- 
ment what kind of books you want and you will be furnished 


with a list of available titles, including prices. 


When inquiring 


about books, please be specific; remember that we can be of the 
greatest help only when you tell us just what you are looking for. 


AERIAL BOMBARDMENT PROTECTION 


By Harold E. Wessman 
and William A. Rose 


ETAILED technical, rather than popu- 

lar, discussion of making building 
construction resistant to effects of bomb- 
ing, including characteristics of bombs, 
design procedures, present construction 
practice and proposed modifications, 
evaluation of shelter zones in existing 
buildings, air raid shelters, camouflage. 
Data were obtained from British experi- 
ence, supplemented by extensive studies 
and governmental experiments applic- 
able to American structural and archi- 
tectual practice. Authoritative. Valuable 
to engineers, architects, technical advis- 
ers, construction material manufactur- 
ers. (372 pages, 534 by 9 inches, profusely 
illustrated.)—$4.10 postpaid.—A. D. R. 


BETWEEN THE PLANETS 
By Fletcher G. Watson 


ne of the new Harvard books on 

astronomy. It deals with comets and 
meteors, asteroids and meteorites. Writ- 
ten by a professional astronomer (at the 
Harvard College Observatory) for the 
advanced amateur astronomer—which is 
to say, for the rather serious home reader 
rather than for the reader who wants a 
book for the entirely uninitiate. It gives 
a thorough coverage of its subject, in- 
cluding the most recent findings. (222 
pages, 534, by 83 inches, 106 illustra- 
tions. )—$2.60 postpaid. G. I. 


DEFENDING AMERICA 
By Creighton Peet 


usr the right book to present to that 

10 to 14 year-old lad who keeps ask- 
ing you questions about the Army, the 
Navy, the Air Corps, and so on. It gives 
a clear picture for juveniles. (160 pages, 
634 by 914 inches, well illustrated.)— 
$1.60 postpaid.—d. G@. I. 


-TECHNICAL DRAWING 


By Giescke, Mitchell, and Spencer 


Econpd edition of the probably best 
S book on its subject—most thorough, 
complete, and detailed. It is essentially a 
general introduction to drafting, suit- 
able for college and high-school grad- 
uates. Chapters on: instruments and ma- 
terials, instrumental drawing, geometry 
of technical drawing, ltettering, projec- 
tions, auxiliary views, revolutions, sec- 
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tional views, axonometric projection, 
oblique projection, perspective, intersec- 
tions and developments, dimensioning, 
shop processes, working drawings, gear- 
ing and cams, pipes, fittings and valves, 
welding representation, technical sketch- 
ing, shading, patent office drawing, 
graphs, architectural drawing, structural 
drawing, topographic drawing, reproduc- 
tion of drawings. Excellent sourcebook 
for men now polishing up to undertake 
defense drafting jobs but who feel a 
bit shaky. It gets down to brass tacks 
(thumbtacks). (687 pages, 6 by 9 inches, 
1001 illustrations.) —$4.10 postpaid.— 
Alen Gr cael 


THE RADIO AMATEUR'S HANDBOOK 


667M \HE most widely read technical vol- 

ume on radio” is the way the pub- 
lishers characterize this volume which is 
published yearly. The text is literally the 
Bible for thousands of radio “hams” 
throughout the world, but it now assumes 
increased importance due to the fact that 
thousands of copies of the new edition 
will be used in defense classes through- 
out the country. The subjects covered 
range throughout the entire field of 
radio, from fundamental principles to 
the design and construction of transmit- 
ters and receivers, all concerned with 
short-wave activity. (Completely illus- 
trated with photographs and drawings.) 
—$1.10 postpaid.—a. P. P. 


INTELLIGENCE, POWER AND 
PERSONALITY 


By George Crile 


G Zea of the force that energizes man 
and animals, and accounts for their 
intelligence, power, and personality, by 
the noted Cleveland surgeon-scientist. 
Based mainly on thyroid and adrenals, 
heart and brain. Mainly of zoological in- 
terest. (347 pages, 6 by 9 inches, 41 
illustrations. )—$3.10 postpaid.—d4. @. I. 


PLASTICS CATALOG 1942 


Hat—a catalog reviewed in the book 
Wircicus Yes indeed, because here is 
one catalog that is so much more than a 
mere listing of products that it has made 
for itself a definite place in the literature 
of the plastics industry. Bound in simu- 
lated leather, this volume has become an 
indispensable source of information and 
reference for anyone connected with or 
interested in plastics in general. The text 
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is divided into nine main sections, the 
titles being: Plastics in Defense; Mate- 
rials; Plastics Engineering; Production 
Operations; Machinery and Equipment; 
Laminates, Vulc, Fibre; Plastic Coat- 
ings; Syn. Fibers and Rubbers; Index 
and Directory. The article material has 
been compiled by the foremost authori- 
ties and experts in the field. (More than 
600 pages, 94 by 12 inches, completely and 
thoroughly illustrated.)—$5.00 postpaid. 
eee ire 


SAVE UP TO 70% 
ON TECHNICAL BOOKS 


Many of These Titles Reduced For the First Time 


QUANTITIES LIMITED 
PLACE YOUR ORDER NOW 


MISSION TO MOSCOW 
By Joseph Edward Davies 


Ce of extracts from the diary, 
journal, personal and official corre- 
spondence, and the “Secret and Confi- 
dential” documents of the former United 


. : Pub- OUR 
States Ambassador to Russia, this book ' lisher’s SPECIAL 
is a report to the American people, with Title Author Price PRICE 
the sanction of the Department of State. s 
A moving, fascinating delineation of Be tents Corie Ree ce igs ae ee oe ain 
facts and personalities in Russia from TECHNICAL GANALYSIS “OP ORES AND. “| : j 
1936, as observed and studied by an offi- METALLURGICAL PRODUCTS. 23.2. ETISO sere 3.00 1.50 
cial representative of this country, of MOMO RS LCA OINIAIRSV Garantie eer Dierfield 
Yi ts 
whom President Roosevelt said: “You ere : or ke io ip. Fh ok Sake NI ta 4.00 2.00 
exercised a happy faculty in evaluating . ; Ne etre ce 4.00 2.00 
events at hand and determining with Ce en ea ere Sp cum oso ge Reuioaenese 4.00 2.00 
singular accuracy their probable effect TION ie Cantell 3.00 1.50 
on future developments. Your judgments | EMBALMING FLUIDG................... Mendelsohn..... 4.00 2.00 
of men and measures were sound and | STORY WEAVING....................... Wiviog 0 geen ae ce 00 1.00 
dependable.” (663 pages, 6 by 84 inches, ALAR SDD VEE S ties apne cee tops Pete ete aed eae ts oho Ned srovenene me 5.00 2.50 
indexed, illustrated.)—$3.10 postpaid. IDINILINOVAOICS IMISISUD Sooo 5c nu anes on evee sac Moy-Thomas... 2.00 1.00 
Ae D> Ro IV. UNEMPLOYMENT AND THE UNEM- 
PLONE Dace raters i cee eae ero eee. Singers sme Dae 1.50 
MAGNESIUM & ITS ALLOYS.. Seog Jnlaweaiwom, 5.56: eS 0) aie 
THE ADVANCING FRONT ANIMAL LIFE IN FRESH WATER...... Mellanby....... 3.00 1.50 
OF MEDICINE BEVERAGE MANUFACTURE............ Moroni ee 10.00 5.00 
G "GS IPAM SUD IRY IBIINGISISUDS). 5 oes seacdencaseces IWViter cl Gl pease eee 4.25 2e25 
Decora eye aca), WHITE SHOE DRESSINGS...... Me oo, Tonnies, tes 1.05) ee aos 
So of the high points in our ee pry ORB GH ese ae ese wae Pa ce ees fae tee 
a ree RET te aes ome eeegine monies HEL Cred im corer wipe ai cone ei eitooscain aiate oo ev ols shay add ers eee : ‘ 
Dececni dave nowiedge ot the nildres |e GANNING PRACTICE & CONTROL. .... Foncae ee 10.00 5.00 
of disease, under the headings of alimen- PORTLAND CEMENT Maree 10.00 500 
tation, high blood pressure, the sulfa | BOOK OF GARDEN IMPROVEMENTS... Brett.......... 2.50 1.25 
drugs, influenza, allergy, anxiety, insani- | ASTHMA.............:.00000+0 erect esas Vander a. 1.50 75 
iecmsleep mm pain smoking, «drinkymcatcerm len ADAIR RE samene sto seein eee ee ee ie Vencdersanareeet: 1.50 iS 
aging. This is not a dashed-off book— | HOW TO ESCAPE COLDS & INFLUENZA. ............... 1.00 50 
quite the opposite. For Gray spends PHOTOGRAPHY FOR PROPER Sscc. soe so Netbebe wane. 2.00 1.00 
about three years on such a book, writing, Eee ee ccna ¢ GAMES. . ae gies crs sae) a 
checking, painstakingly submitting his | your CHILD & BEAUTY............... Howe. Pepe ee 4 150 75 
copy to everybody that’s important in | yOUR CHILD & HEALTH................ Cooper.....-... 1.50 75 
the whole field (literally scores of these), | YOUR CHILD & DIET.................. Pinlewerrarece 1.50 Ao 
re-writing in the light of their sugges- OU NEIMAN AININAD, JUNG, 4 ces onsen coo Miasonee eae 1.00 .50 
tions, and polishing off with not merely | SPARKING OF SPE EI eee er PTCOIS Meee oom 2.00 .85 
accurate statements of fact but correct Naa Ee aw ee verses nos cicero e-ieae eens ee ce 
. . . . ZOINAC aes seeks il iawn ae eee a2 f 
be panda ate: bee ebov ay nich re) BRITISH CHEMICAL INDUSTRY, ...../ Mali. oce £50. 1450 
still more important. There is no flashy | amRMIONIC PHENOMENA............ Bioceaaeceee 250 ge 15 
writing here, just a good sound style | PRACTICAL HYGIENE.................. Bergey......... 1.50 ‘75 
without self-conscious trimmings; in BEET SUGAR CHEMISTS’ HANDBOOK.. Moeller-Krause 1.50 4715 
other words, a book designed to appeal to | REINFORCED CONCRETE IN EUROPE. Colby.......... 3.50 1.00 
conservative readers who want truthful NOTES ON CHEMICAL ANALYSIS...... (OENIGM a meaner 2.50 125 
pictures of the status of medicine. (425 Re RCE Neva eu i Read: a oe ee 
pages, 6 by 9 inches, unillustrated.)— | RATNMAKING..o.-s0ccc--c- 201. Humphreys... 2150 1.00 
pevapostpald 5242021. OIL SALESMAN’S PRIMER.............. EG eens. 3.00 1.50 
BV) © 1D) pele WRN 1 Ra eee VIN es Ree ener HavewOoG aa t 10.00 5.00 
HANDBOOK OF CHEMISTRY PROCTOR’ S LEATHER CHEMISTS’ 
AND PHYSICS POCKEIS BOOK =s etter crac isestan Atkin& Thompson o 00 4.00 
RET E UINACNISIViccn G OUiie ee ee eee Pee Vian eae rasene 1.50 1.00 
NNUALLY this classic reference book WINPUNGISISE IMP INKGS (GN TSNOMORO SIMONE 66 sone nee cees oc aac 6.00 3.00 


is revised to keep pace with re- 
search work, the revision process necessi- 
tating extensive changes during recent 
years. To attempt to give a comprehen- 
sive idea of the contents of the book 
would take far more space than is ayail- 
able. About all that can be said here is 
that an attempt has been made to in- 
clude material on all branches of chem- 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


Editor of the Scientific American books ''Amateur Telescope Making" 


R. PLASKETT’s detailed account of the 
D acceptance tests for the great 82” 
mirror for the McDonald observatory, 
reprinted from Contributions from the 
McDonald Observatory, University of 
Tevas, begun here last month, is con- 
cluded as follows: 

The focal length of the completed mir- 
ror was carefully measured before the 
reductions of the final measures, as 
319.656”, or 811.928 cm; and with this 
focal length the intersections of the 12 
zones used in the visual tests and the 
15 in the Hartmann test were computed 
anew, and are given in Table I. On the 
left-hand side the units are inches and 
on the right centimeters, as the separa- 
tion of the zones, which are those of the 
diaphragm used in the Hartmann test 
and the pitch of the screw used in meas- 
uring the photographs, are given in these 
units. The recomputation was necessary, 
as the difference between these positions 
and those for the focal length of 320” 
amounts to 0.005”, or 0.12 mm, which is 
quite significant with so good a mirror as 
the 82”. 

The visual measures of the intersec- 
tions of the pencils from the various 
zones were made on October 12 and 
October 14, immediately after the para- 
bolizing was completed, and again on 
October 25 and November 1, after the 
mirror was aluminized. There were four 
independent sets of measures on October 
12 and six each on the other three dates, 
equally divided between, and alternated 
by, Mr. Lundin and myself. The sepa- 
ration of the scratches was measured by 
dividers on a steel rule divided into 
fiftieths and hundredths of an inch. These 
measures, or rather the differences be- 
tween the observed and the computed 
position AR, are given in thousandths of 
an inch; for, although in a single setting 
three places are not significant, they more 
nearly approach it in the mean of four, 
and still more of six settings. The proba- 
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ble errors of the mean of six settings is 
0.0022” for the outer four zones, 0.0033” 
for the intermediate, and 0.0043” for the 
inner four zones. 

The results of these four measures are 
given in Table 2, where the first column 
contains the zone number, the second and 
third and the succeeding three pairs of 
columns give the AR’s, the difference be- 
tween the observed and 
computed positions of the 


variations in the AR’s were somewhat 
smaller than in the other two measures, 
the decrease in temperature, taken from 
a thermograph near the mirror, between 
midnight and the time of the tests, about 
11:00 A.M., was 1°.2K, while on October 
14 the change was 2°F. However, on 
November 1 the temperature was con- 
stant within 0°.3F, so that, on the whole, 





zonal intersections, and their 
transformations into the 
curve of shape for the four 
dates. It will be noted that 
the values of AR which, it 
must be remembered, are 
expressed in thousandths of 
an inch and are four times 
the longitudinal aberrations 
at the principal focus, vary 
somewhat on the different 
dates, being lower on Octo- 
ber 12 and 25 than on Octo- 
ber 14 and November 1. 
While the accidental errors 
of the means of the sets, 
varying from 0.002” to 
+0.004”, and _ increasing 
from edge to center of the 
mirror, may account for a 
considerable fraction of the ‘ 
variation, there may be ae 
something systematic about 
the differences, such as tem- 
perature variations on the 
different dates, or change of figure pro- 
duced by irregularities in the thickness 
of the aluminum coating. 

So far as the latter effect is concerned, 
it may be dismissed as negligible, as there 
is no appreciable systematic difference 
in the run of the AR’s before the coating, 
on October 12 and 14, and after it, on 
October 25 and November 1. There may 
be, however, some evidence of a tem- 
perature effect. on the figure of the 82” 
mirror. On October 12 and 25, when the 
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Figure 3: Final test. Upper curves of the AR's. 
Lower curves 


are the curves of shape 


a variation of figure with small tempera- 
ture changes is not demonstrated. 

We may, hence, consider that the varia- 
tion in AR’s are mainly accidental and use 
the mean values of the 22 different set- 
tings as best representing the figure of 
the mirror, and these means are given in 
the last three columns of Table 2. The 
mean AR’s are all remarkably small, 
less than 0.004”, or 0.001” at the prin- 
cipal focus, except for zones 6, 9, and, to 
a smaller extent, 11. These indicate only 
a very small deviation from a_ perfect 
figure, the maximum longitudinal aberra- 
tion at the principal focus in the last 
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made in those units). The curves of 
shape computed from these AR’s are 
given immediately below each curve of 
AR, the units here being millionths of 
inches. The maximum departure from the 
mean paraboloid in the lowest curve is 
0.0000007”, considerably less than a twen- 
tieth of a wave. 

The Hartmann Test: There remains 
one further test of the surface, the well- 
known Hartmann test, which was re- 
quested by the purchasers early in the 
negotiations, the diaphragm being made 
according to their specifications. The lat- 
ter contains 60 holes, each about 38 mm 
in diameter, spaced along twelve radii 
30° apart. The holes cover 15 zones of 
the surface twice, the two sets being 90° 
apart to determine the astigmatism. The 
radii of the zones are given in Table I 
in centimeters, successive zones being 5 
cm apart except that the distance between 
No. 1 and No. 2 is 4.5 cm. This dia- 
phragm was placed directly over the 
aluminized mirror, which rested on the 
table of the polishing machine and was 
turned into a vertical position for both 
visual and photographic tests. 

Several precautions were taken to in- 
sure reliable results on these tests. The 
principal difficulty encountered in my 
earlier tests of the 72” Victoria and the 
69” Delaware mirrors had been tem- 
perature stratification in the Brashear 
testing chamber. This difficulty was much 
less troublesome at Cleveland, owing to 
the better temperature correction and 
to the tests being made in an open room 
instead of the closed 6’ square tube at 
Allegheny. Nevertheless, it was still pres- 
ent, as the images of the zonal apertures 
on the plates were all elongated in the 
vertical direction. To overcome as much 
as possible such temperature difficulties, 
the mirror was always kept horizontal, 
except for the few minutes the photo- 
graph was being made, so that it must 
have been at practically constant tem- 
perature throughout. Four exposures 
were made in each set, the mirror being 
rotated 90° each time, so that the longi- 
tudinal aberrations and the astigmatism 
could be tested not only from the two 
sets of apertures on each plate but also 
from the horizontal sets only, on succes- 
sive plates, in the hope of overcoming 
stratification effects. 

The four plates yielded four deter- 
minations of the AR’s and four of the 
astigmatism. The average probable errors 
of the mean values, which, unlike the 
visual settings, did not increase in the 
inner zones, was +£0.21 mm, which, com- 
pared with the visual average of 0.082, 
makes the photographic probable error 
over 2.5 times greater than the visual. 
The values of the photographic AR’s and 
of the longitudinal aberrations at the 
focus are given in the seventh and eighth 
columns of Table 1. These, reduced to 
the same scale as those of the visual 
tests, are shown graphically in the fifth 
group of Figure 3. Although these show 
a trend similar to the visual graphs, they 
are naturally, owing to the higher proba- 
ble errors, considerably more ragged and 
are entitled to considerably less weight. 

The principal value of the photographic 
method is its definite test of the presence 
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Table 2: Visual measurements of AR (max. diam., 0.014 mm) 


of astigmatism. The mean differences be- 
tween the longitudinal aberrations at the 
principal focus in two azimuths on the 
mirror 90° apart are given in the last 
column of Table 1. If not wholly due to 
accidental errors, as seems likely from 
those determined above, there is cer- 
tainly no systematic trend of the signs, 
the algebraic mean being only -0.02 
mm, and it may be safely said that the 
surface is free from astigmatism. 

The Hartmann criterion 7, obtained 
from the formula 
200,000 | =r°AF 

Sie 2 sar 
where F', is the focal length, AF the 
longitudinal aberration at the principal 
focus, taken without regard to sign, and 
r the radius of any zone, simply gives the 
weighted mean value of the diameter of 
the geometrical confusion circle  ex- 
pressed in terms of F',/100,000, while 
2.0626T is its apparent diameter in sec- 
onds of arc. The values of 7 were com- 
puted for each of the four visual meas- 
ures and for the single photographic test, 
and are given in Table 3. This was done 
for completeness only, as the value of T 
obtained from the mean of the 22 visual 
measures of AR at the center of curva- 
ture (given in the last line of Table 3) 
is obviously of much greater weight and 
is taken as more truly representing the 
optical qualities of the mirror. The max- 
imum diameter of the diffusion disk was 
calculated above as 0.014 mm, less than 
one third the 0.05 mm permitted by the 





ameter of 0.0039 mm in the last line of 
Table 3. There is, however, such a small 
proportion of the total light entering 
into this expanded disk that, in com- 
parison to the central condensation, it 
will be quite inappreciable. 

It wilt be of interest to compare the 
optical qualities of the 82” mirror with 
those of other large reflecting surfaces 
which have been similarly tested. For 
this purpose the criterion 7 forms the 
best guide, as the errors or aberrations 
and the diameter of the geometrical dif- 
fusion disks are directly proportional to 
T. The following list comprises all those 
known to me, as the Mount Wilson 60” 
and 100” mirrors have had, to the best of 


my knowledge, no measures of their 
aberrations published. 

72=1nchi VACtOriay MILTOLrlacksds Tr =0aIg 
69-inch Delaware mirror?..... T= 14 
74-inch Toronto mirror®...... T' ==" 20 
82-inch Texas mirror... 4% T 0.050 


Not only has the Texas mirror much 
smaller measured errors than any other, 
but such a relatively large proportion of 
the figuring was performed with large 
tools that the surface must be remarkably 
smooth and regular. This was, indeed, 
amply demonstrated by the Foucault 
and Ronchi tests, and it can be safely 
stated that the quality of the 82” mirror 
of the McDonald Observatory is un- 
equaled by any mirror previously made 
and tested. 








1 Computed from the aberrations published 











: MA nade ‘ * - a7 : in Pub. Dom. Ap. Obs., 1, 41, 1920. 
specifications, but is nevertheless nearly 2J. Opt. Soc. Amer., 28, 293, 1988. 
four times larger than the average di- 3 Pop Astr., 44, 349, 1936. 
WEIGHTED DIAMETER OF 
GEOMETRICAL DIFFU- 
KInD OF NUMBER OF HARTMANN SION DISK 
DATE 
MEASURE MEASURES ic 
Millimeters Seconds 
Visual epee sere Octet 2 4 0.080 0.0064 0.17 
Visual (pean eee Oct. 14 6 070 .0052 .14 
Vistial Se acer ee Oct-25 6 042 .0032 .09 
Visual eee ee Nov. 1 6 085 .0068 .18 
Photographic...... Oct. 26 4 ©.100 0.0078 0.21 
Mean of all vis- 
Wal MeEASUITeS «| eaten eee 22 0.050 0.0039 0.10 





Table 3: Results of the tests 
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THE reason why aluminum has become 
such a choke-point in the present-day 
scheme of things is put forth in detail 
in the article starting on page 232. Our 
cover photograph shows molten aluminum 
being poured into molds from a ladle 
which has been filled from an electrolytic 
cell. 
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50 Years Ago 




















(Condensed From Issues of May, 1892) 


RECLAMATION—“The business of securing waste rubber and 
recovering it obtained its impetus soon after the expiration of the 
Goodyear patents. Before that time the scrap, particularly that 
which was vulcanized, had been burned under the boilers or thrown 
away... . Briefly described, the process of reclaiming old rubber 
boots and shoes is as follows: The boots and shoes are roughly 
torn to pieces. These go to a grinding mill with a very decided 
friction motion which grinds the product to a fine powder... . 
The black powder is next put in iron pans, run into a vulcanizer 
and exposed to live steam for a number of hours at a temperature 
varying from 400° to 600° F.... Taken out of the vuleanizer, it 
may be put on a grinder, when it will readily form in sheets, and 
has very much the appearance of compounded stock that is un- 
vulcanized. . . . There are few lines of goods in which recovered 
rubber cannot be used.” 


PLOW—“The accompanying cut, which is from a photograph taken 
while the machine was in operation, represents the rear view of a 
steam plow designed and manufactured by an engineer who has 
had some 18 years experience in steam cultivation and steam 
drainage in England, Germany, and Russia, and with every known 





system. The apparatus is doing some excellent work, and is not 
only a working but a commercial success. As much as three acres 
per hour have been plowed in a most excellent manner, and the 
average of a day’s work may be set down at 20 acres, which is 
being done at a cost of 45 cents per acre.” 


GUNS—“The largest of the modern high-powered guns, entirely of 
American manufacture, thus far completed, are the two 12-inch 
guns for the Monterey, the new monitor now nearly finished at San 
Francisco, and these pieces, as they were assembled at the Wash- 
ington gun factory, were believed by our very competent ordnance 
officials to be equal, if not superior, to the best guns of the same 
caliber made anywhere else in the world.” 


PIGEONS—“Some important experiments have been recently made 
at Portsmouth relative to the use of carrier pigeons at sea... . 
On one occasion there was a thick fog on the other side of the 
channel; the pigeons set free circled for a few minutes around the 
boat, and then, getting their bearing, returned home.” 


COMET—“Prof. Lewis Swift, of Warner Observatory, reports a 
dispatch dated San Francisco, quoting Prof. Barnard as saying 
that his recent observations of the new comet reveal a remarkable 
state of affairs. Spreading out from the head is a complicated 
system of tails. At least a dozen distinct branches can be counted.” 
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ELEPHANTS—‘“An elephant’s digestive functions are very rapid, 
and the animal, therefore, requires daily a large amount of fodder 
—600 pounds at least. In its wild state the elephant feeds heartily, 
but wastefully. It is careful in selecting the few forest trees which 
it likes for their bark or foliage. But it will tear down branches and 
leave half of them untouched. It will strip off the bark from other 
trees and throw away a large portion.” 





MECHANICS—“A good mechanical eye is an almost essential 

requisite in a good mechanic. . . . No one can ever attain distinction ~ 
as a mechanic unless he is able to detect ordinary imperfections at 

sight, so that he can see if things are out of plumb, out of level, 

out of square, and out of proper shape, and unless he can also 

detect disproportioned or ill-shaped patterns. . . . A little training 

and care is all that is necessary for success.” 


SAW—“Carnegie, Phipps & Co., who have the government con- 
tract for a portion of the armor plates of the new navy, are to 
add to the finishing plant of the armor department, a gigantic saw, 
weighing 110 tons, that will cut a nickel steel armor plate as an 
ordinary saw does a plank... . The saw has a blade 74% feet in 
diameter, geared from above and revolving horizontally. With it an 
angular slab of cold nickel steel, weighing perhaps a dozen tons, 
is taken off like the slab of a pine log.” 


HIGH-SPEED PHOTOGRAPHY—‘In a lecture on photographing 
bullets, delivered recently at the South Kensington Museum, 
Professor C. V. Boys explained his apparatus for the purpose. It 
consists of box lined with black cloth, in which the photographic 
plate is exposed, of a condenser, and of a system of wire circuits 
and knobs to give the spark which throws the shadow of the 
bullet on the plate, and thus takes the photograph. The bullet 
enters and leaves the box by two holes, covered with paper to 
exclude the light, and in passing the plate the bullet touches the 
terminals of two wires, composed of thin lead wire, thus partly 
completing the circuit, causing a flash to pass between the knobs 
of the plate condenser inside the box, and this flash, lasting less 
than one millionth of a second, takes the photograph of the bullet. 
no lens bemg employed.” 


LAND AND WATER—“‘It is estimated that the area of the dry 
land of the globe is 55,000,000 square miles and the area of the 
ocean 137,200,000 square miles. The volume of the dry land above 
the level of the sea is estimated at 23,450,000 cubic miles and the 
volume of the waters of the ocean at 323,800,000 cubic miles. The 
mean height of the land above the sea is 2,250 feet and the mean 
depth of the whole ocean is 12,480 feet. Of course these results are 
only approximate, but they help to render our ideas of these mat- 
ters more definite.” 


FREIGHT FERRY—“The bold idea of ferrying loaded freight 
cars across Lake Michigan is soon to be put into practice. A large 
propeller is under construction at Toledo which will have a ca- 
pacity of 21 cars, and it is expected to tow a barge carrying 15 
cars, making 36 cars, or more than an average freight train.” 


MASONRY DAM—“The largest masonry dam in the world has 
lately been completed in India, in connection with the new water 
works for the city of Bombay. It is situated 65 miles north from 
Bombay, and stretches across the Tansa Valley. The dam is about 
two miles in length; 118 feet high; 100 feet thick at its greatest 
depth; 151% feet at the top.” 
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Personalities 
In 
Industry 


ECENTLY elected president of the 

Society of Automotive Engineers, 
Mr. A. W. Herrington is the head of 
the Marmon-Herrington Company, 
manufacturers of specialized automo- 
tive equipment for civilian and mili- 
tary services, and chairman of the 
board of the Merz Engineering Com- 
pany, a Marmon-Herrington subsidiary 
specializing in the manufacture of pre- 


cision gages, instruments, and ma- 
chines. 
Mr. Herrington has an intimate 


acquaintance with military transport 
problems throughout the world, gained 
during World War I and since that 
time through frequent business trips 
to Europe, North Africa, and the Near 
and Far East. A forceful character, 
a dynamic speaker, and an accom- 
plished organizer, it is his announced 
purpose, during the coming year, to 
use the influence of his position as 
head of the Society of Automotive 
Engineers to help synchronize the 
efforts of the entire industry into one 
great force for American defense and 
the successful prosecution of the battle 
against aggressor nations. 

Born in Coddenham, England, Mr. 
Herrington came to America at the 
age of five with his parents, Arthur 
and Mary Matilda Herrington. He wes 
married in Richmond, Virginia, in 1924, 
to Nell Ray Clarke, a newspaper 
woman of Washington, D. C. He has 
one son, Arthur Clarke Herrington, 
now 10. Mr. Herrington’s primary 
schooling was received in Madison, 
New Jersey, and his technical educa- 
tion at Stevens Institute of Technol- 
ogy, Hoboken, New Jersey. His early 
automotive experience was gained with 
The Harley Davidson Motor Com- 
pany, where he rose to the position of 
assistant chief engineer. 

Mr. Herrington was in active service 
with the U.S. Army in the World War 
from October 1917 to September 1919. 
It was during this period that he be- 
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came impressed with the futility of 
conventional drive automobile equip- 
ment for off-the-highway military serv- 
ice and determined to do something 
about it. Between 1921 and 1931, he 
was associated with several different 
motor car, truck and bus companies, 
and with the U.S. Army and Marine 
Corps as consulting engineer. He is the 
designer of various military vehicles 
and is also the originator of the idea of 
converting standard mass-production 
trucks to all-wheel-drive. 

In March 1931 Mr. Herrington be- 
came associated with the late Walter 
Marmon, as vice-president and chief 
engineer of The Marmon-Herrington 
Company at Indianapolis, Indiana, in 
the design and manufacture of high- 
traction automotive vehicles of all 
types, for the most difficult civilian 
services, such as in the oil fields, log- 
ging camps, and so on, and for military 
usage. In August 1931 Mr. Herrington 
became president of the company, Mr. 
Marmon becoming chairman of the 
board. 

As a result of his pre-war travels to 
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far-away lands, Mr. Herrington’s engi- 
neering ability is probably better 
known in such lands as Iran, Iraq, 
Australia, Africa, and China than here 
at home. His huge all-wheel-drive 
trucks are serving the oi! industry in 
the jungles of South America, in the 
tractless desert wastes of Arabia, and 
in other remote regions. 

Familiarly known to his friends and 
associates as “Colonel,” Mr. Herring- 
ton is a member of The Indianapolis 
Service Club, an organization of World 
War Veterans, and never fails to attend 
the weekly luncheon meetings when he 
is in town. His interests, aside from 
business, are: squash, lacrosse, yacht- 
ing, deep-sea fishing, hockey, and big- 
game hunting. He is a member of the 
Episcopal Church, a 32nd degree Ma- 
son, and a member of the Mystic 
Shrine. His clubs are the Indianapolis 
Athletic and Columbia Clibs, the 
Woodstock Country Club, and the Gib- 
son Island Club, Maryland. He is also 
a member of the Society of American 
Military Engineers and a Fellow of the 
American Geographical Society. 
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Battleship Types of T 


ry 

I HE comparisons of the three heaviest existing capital 
ship types of England, Germany, and the United States, 
indicate that the performance 
of the new North Carolina type may be awaited with confi- 


drawing 


given in the above 2, 
dence; in design, fire-power, and maneuverability it may, in 
some future encounter, justify the extraordinary care which 
has been exercised in its construction. 

Resembling its ill-fated sister ship, the Bismark, it is 
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U. S. Navy 
hree World Powers 


probable that the Tirpitz is closer to a displacement of 
50,000 tons than to the 35,000-ton figure usually assigned 
to her. Although the Prince of Wales, sister ship of the 
King George V, was somewhat punished by the Bismark, 
and later sunk by Japanese planes, it does not necessarily 
follow that this class is weaker than the Tirpitz under 
similar conditions. Theoretically the King George V has 
the advantage of later research. 

es 
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DREADNOUGHTS OF THE U. S. NAVY 


A Two-Ocean Fleet is Our Nation's Ultimate Goal 


VERYONE realizes that the bitter 
conflict between the United States 
and Japan, particularly in its early 
stages, will be fought largely at sea and 
in the air. There has been and will be 


hard fighting on land, but before Amer- _ 


ican and Japanese soldiers can come to 
grips on the battlefield they must first 
be embarked in transports and safely 
escorted by warships to the scene of 
operations. Seapower, from the very 
start, has played an even more decisive 
role in the Southwestern Pacific than it 
has thus far in European waters. 

For the past several years the United 
States Navy has been undergoing a 
rapid expansion toward its ultimate 
goal—a two-ocean fleet capable of re- 
pelling any likely combination of hos- 
tile powers in both the Atlantic and 
Pacific. This expansion continues at an 
ever-increasing pace, but now that war 
is actually here we must place our reli- 
ance in those ships which, fully manned 
by trained officers and men, are in every 
respect ready for active service. War- 
ships in the blueprint stage or on the 
building ways never won a naval battle. 

Early in December last, 17 Ameri- 
can battleships, displacing 534,000 tons, 
were in commission, giving us the larg- 
est, though not the most up-to-date 
dreadnought force in the world. Be- 
tween them these ships mounted 178 
heavy-caliber guns having a_ total 
broadside weight of 277,640 pounds. 
Five of our ships were armed with 
16-inch guns, eleven with 14-inch, and 
one with 12-inch. Great Britain fol- 
lowed with 13 battleships and two 
battle cruisers; while Japan, third larg- 
est of the world’s sea powers, had 12 
capital ships of some 385,000 tons and 
carrying 114 guns with a combined 
broadside weight of 186,460 pounds. 
Four of Japan’s ships were armed with 
16-inch guns and the remainder with 
14-inch. The Imperial Navy also pos- 
sessed three or four “pocket battle- 
ships” displacing around 15,000 tons 
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and mounting six 12-inch guns each. 

Mere statistics, however, cannot give 
an accurate picture of the relative fight- 
ing value of the American and Japan- 
ese battle fleets, for they fail to take 
into consideration such important fac- 
tors as age, speed, armor protection, 
and hitting power of individual ships 





@ This thorough-going analysis of bat- 
tleships of the United States Navy is 
the first of a series of five articles, 
each complete in itself, which will give 
an accurate over-all picture of our 
naval strength in surface ships and 
submarines. —tThe Editor @ 


and the ability of each to operate in 
effective conjunction with the others. 
Our three oldest battleships are, for 
example, of very doubtful value, due 
primarily to their low speed and limited 
gun range, while several of Japan’s are 
so scantily armored that a few hits 
from large caliber shells would cer- 
tainly put them in serious trouble. 

Our battleships range in size and age 
from the 26,100-ton Arkansas, com- 
pleted in 1912, to the giant 35,000-ton 
North Carolina and Washington, which 
passed into service last year. Fifteen 
new battleships are completing afloat, 
building on the slips, or authorized. 
Several may be ready by the end of this 
year. 

The Arkansas, our oldest and least 
valuable dreadnought, was built as a 
sister-ship to the Wyoming, which some 
years ago was demilitarized in accord- 
ance with the London Naval Treaty 
of 1930 and converted into a training 
ship. The Arkansas carries a main 
armament of twelve 12-inch guns 
mounted in six turrets disposed along 
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her center-line. These guns, measuring 
50 feet from breech to muzzle, hurl an 
870-pound projectile at an initial veloc- 
ity of over one-half mile per second. 
Due to their very limited elevation 
(15 degrees), however, they have an 
effective range of only some 15,000 
yards, which is far below current re- 
quirements; and the Arkansas, were 
she to encounter a modern cruiser, 
might well find herself unable to get 
within range of her harder-hitting guns 
while, at the same time, suffering nu- 
merous hits from the cruiser’s lighter 
but longer-ranged weapons. 

The Arkansas’ secondary or anti- 
torpedo armament consists of sixteen 
5-inch, 5l-caliber guns. These guns, 
firing a 50-pound shell, are of fairly 
modern design and constitute the sec- 
ondary armament of all our battleships 
except the two newest. The anti-air- 
craft battery comprises eight 3-inch 
and numerous smaller guns. The 3-inch 
gun is inadequate for today’s needs 
and in most of our battleships has 
given way to the more effective 5-inch, 
25-caliber weapon. 


pAnucE protection includes an 11-inch 
main belt along the water-line, 
12-inch plates on the faces of the big- 
gun turrets, a 12-inch conning tower, 
and fairly thick decks over such vital 
spots as the engine and boiler rooms 
and shell and powder magazines. 

The Arkansas was designed to at- 
tain a speed of 20.5 knots, but can now 
do no better than 19 knots. This re- 
duction was caused by the addition of 
anti-torpedo “blisters” when the ship 
was modernized some 15 years ago. 
Other alterations effected at this time 
included conversion to oil burning, 
stronger anti-aircraft defense, substitu- 
tion of a tripod mainmast for the old 
cage or basket mast, and improved 
plane-handling arrangements. © Three 
aircraft and a catapult are now carried 
atop No. 3 turret. 
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The New York and Texas, launched 
in 1912 and completed two years later, 
are our next oldest battleships. They 
displace 27,000 tons and are armed 
with ten 14-inch guns mounted in five 
center-line turrets. These guns are 45 
calibers in length (that is, 52 feet, 6 
inches) , elevate to 15 degrees, and fire 
a 1400-pound projectile at a range of 
some 21,000 yards. Their sec- 
ondary and anti-aircraft bat- 
teries are the same as those 
Armor pro- 
tection includes a 12-inch 
water-line belt, 14-inch turret 
thick decks, and a 12- 
inch conning tower. Anti- 
torpedo blisters, fitted some 
years ago, have reduced their 
speed to about 19 knots. Three 
planes and a catapult are 
carried on the amidship turret. 

These ships are hard to 
handle and very poor sea 
boats in rough weather; they 
roll so badly, in fact, that 
waves frequently ride the 
blisters into the 5-inch gun 
casemates. One of the most interesting 
features of their design is the reversion 
to reciprocating engines in place of the 
turbines which had been fitted in the 
Arkansas and other earlier ships. This 
was done to show American turbine 
builders, who had refused to adopt the 
standards laid down, that the Navy 
Department was determined to have 
turbines built to official specifications. 

The Arkansas, New York, and Texas 
are the “lame ducks” of our fleet and 
are no longer reckoned effective for 
war purposes. Judged by modern 
standards they are now quite obsolete 
and of little value as “line-of-battle” 
ships. Their presence in a major en- 
gagement might well prove a liability 
rather than an asset to our commander 
in chief, for their low speed and the 
limited range of their big guns would 
make it extremely difficult for them to 
operate with our faster and more pow- 
erful ships. Despite their deficiencies, 
however, these old battleships can still 
perform such secondary tasks as escort- 
ing convoys and attacking coastal ob- 
jectives. They are hopelessly outclassed 
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by Germany’s trio of modern 30-knot 
battleships: the 35,000-ton T%rpitz 

(eight 15-inch guns) and the 26,000- 
ton Scharnhorst and Gneisenau (nine 
11-inch guns) . 

The 29,000-ton Nevada, 
sioned in 1916 as a sister ship to the 
Oklahoma, which capsized in Pearl 
Harbor last December 7, carries the 


commis- 





USS Texas, useful in convoy work 


same main armament as the Texas. 
Her 14-inch guns are differently ar- 
rayed, however, being grouped in two 
twin and two triple turrets with the 
former in the super-imposed positions. 
Moreover, they elevate to 30 degrees 
and have a range of some 30,000 yards. 
The Nevada’s secondary and anti-air- 
craft batteries consist respectively of 
twelve 5-inch, 5l-caliber and eight 
5-inch, 25-caliber guns, plus numerous 
smaller weapons. She also carries three 
planes and two catapults—one on No. 3 
turret and one on the quarter deck. 
Her secondary and anti-aircraft bat- 
teries and plane-handling arrangements 
are standard for all of our remaining 
battleships except the new North Car- 
olina and Washington. 


HE Nevada and her ill-fated sister- 

ship marked a new era in naval 
construction, being the first dread- 
noughts to embody the “everything or 
nothing” principle in the matter of 
protection. A 131% inch belt, 400 feet 
long and 17% feet wide, protects the 
water-line, 16- to 18-inch plates cover 


All illustrations Official 
USS Arkansas, our oldest dreadnought 
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USS Nevada marked a new era in naval construction 





the turret faces, 16 inches encase the 
conning tower, and 38-inch upper and 
lower decks 
against aerial bombs and_ long-range 
plunging shellfire. All this protection, 
less the horizontal or deck 
weighs nearly 8000 tons. 

The Nevada’s designed speed of 20.5 
knots, obtained by Parsons turbine en- 

gines developing 25,000 horse- 
» power, was unaffected by the 
$7,000,000 modernization she 
underwent some years ago. 
The addition of anti-torpedo 
blisters, however, has made 
her unwieldly at low speeds. 
She and the Oklahoma were 
the first American battleships 
to be fitted with all-oil-fired 
boilers. 

The Pennsylvania, launched 
in 1915 and completed the 
following year, is a sister-ship 
of the Arizona, which sank in 
shallow water at Pearl Har- 
bor. Displacing 33,100 tons, 
the Pennsylvania is simply an 
enlargement of the Nevada, 
which in appearance she greatly re- 
sembles. She has two more 14-inch 
guns, heavier armor protection, and a 
somewhat higher speed. The increase 
in the number of big guns was made 
possible by placing three of them in 
each of the four turrets. The water-line 
belt is 14 inches thick and two decks, a 
6-inch upper and a 38-inch lower, protect 
the ship’s vitals. The speed of 21 knots 
is obtained by 32,000 horsepower tur- 
bine engines driving four screws. 

The Pennsylvania is a splendid sea 
boat, offermg a very steady gun plat- 
form, and has proved a most economical 
steamer. She has always been regarded 
as a fine ship and for many years 
served as flagship of the CINCUS 
(Commander in Chief, United States 
Fleet). Some years ago both she and 
the Arizona underwent an extensive 
reconstruction at a total cost of nearly 
$15,000,000. Among the alterations ef- 
fected were the raising of the anti- 
torpedo battery from the main to the 
upper deck, the strengthening of the 
anti-aircraft armament, substitution of 
tripod masts for the old cage type, 
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USS Idaho has been completely 


addition of blisters, and the improving 
of the internal sub-division. 

Between January and June, 1917, 
three fine ships, the New Meaico, Idaho, 
and Mississippi, were launched. As 
originally built they were slight im- 
provements on the Pennsylvania design, 
but a few years ago they were so com- 
pletely modernized that they may well 
be regarded almost as new ships. They 
are now the fastest and most stoutly 
protected of our older battleships and, 
everything considered, more formidable 
ships than the newer California and 
Tennessee and three Marylands, none 
of which has been modernized. Aver- 
aging just over 33,000 tons, the New 


modernized 
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Westinghouse geared turbine engines. 
The New Mexico has four White- 
Forster boilers and the other ships six 
of the Bureau Express type. 


The California and Tennessee, 
launched in 1919, are slight im- 
provements over the original New 


Mexico design. They were scheduled 
for modernization during 1940-41, but 
the Navy Department cancelled the 
work because of the threatening inter- 
national situation—just a case of keep- 
ing the powder dry. Displacing over 
32,000 tons, they have the same arma- 
ment and vertical protection as the 


‘New Mezicos, but are not as stoutly 


armored against air attack, having 





USS North Carolina can just barely squeeze through Panama Canal locks 


Mexicos carry twelve 14-inch guns, 
have a 14-inch main armor belt, 18-inch 
protection for the big-gun turrets, 
minute internal sub-division below the 
water-line, and two decks (6-inch 
upper and 4-inch lower) over vital 
areas. Their 14-inch guns, of a more 
powerful model than in preceding ships, 
elevate to 30 degrees and have a maxi- 
mum range of over 35,000 yards or 
some 20 miles. 

One of the most noteworthy fea- 
tures of these reconstructed ships is 
their relatively high speed of 22 to 23 
knots, obtained by 40,000 horsepower 
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decks only 31% and 2% inches thick. 

These two ships are equipped with 
electric drive. Power for their four 
alternating current motors, one to each 
propeller shaft, is generated by tur- 
bines—General Electric in the Calzfor- 
nia and Westinghouse in the Tennessee. 
Designed speed is 21 knots, which was 
reached on trials. 

The Maryland, Colorado, and West 
Virginia, launched in 1920-21 and dis- 
placing from 31,500 to 32,500 tons, 
are almost identical to the California 
except for their main armaments of 
eight 16-inch guns and a 2-inch in- 
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USS Maryland has not been modernized 


crease in the thickness of their water- 
line belts. The 16-inch guns, 45 calibers 
in length, elevate to 30 degrees and 
hurl a 2100-pound shell at a maximum 
range of over 33,000 yards. 


ee North Carolina and Washington, 
launched in 1940 and costing nearly 
$70,000,000 each, are our newest and 
finest dreadnoughts. They are larger, 
faster, more powerfully armed, and 
more stoutly protected than any of 
our older ships and utterly different in 
general design and appearance. With 
their length of 750 feet, their beam of 
108 feet, and their draught of 36 feet 
they can just barely squeeze through 
the Panama Canal locks. Their de- 
signed speed of 28 knots is obtained 
by geared turbine engines. 

Their armament consists of~- nine 
16-inch guns mounted in three heavily 
armored turrets, plus powerful second- 
ary and anti-aircraft batteries. The 
16-inch guns, of a new and very power- 
ful model, have a range of about 40,000 
yards. Two catapults and several planes 
are carried on the quarter-deck. These 
two ships are unique in having no 
portholes along the hull, ventilation 
and lighting being entirely artificial. 

Work on four additional units of the 
North Carolina class is now being 
pushed as rapidly as possible. Three of 
them, the South Dakota, Massachus- . 
etts, and Indiana, begun in 1939, were 
launched last year and may be com- 
pleted in time to join the fleet the latter 
part of this year. The fourth ship, the 
Alabama, launched this past February, 
will not be ready before next year. 
These ships will constitute a powerful 
reinforcement to our fleet and give us a 
definite superiority over the Imperial 
Navy. Our main battle fleet, composed 
of the six North Carolinas and the 
eight units of the Maryland, Califorma, 
and New Mezico classes, should: then 
be strong enough to take the offensive. 
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SCIENTIFIC RESEARCH 


We Need More Physicists 


Military Activity and Industrial Requirements 


Have Created an Unprecedented Demand 


E. U. CONDON, Ph.D 


Associate Director, Westinghouse 
Research Laboratories, East 
Pittsburgh, Pennsylvania 


KE VERYONE has heard of the science 
of physics, embracing our funda- 
mental knowledge of the forms of en- 
ergy—mechanics, acoustics, electricity, 
magnetism, heat, and radiation. And 
everyone realizes that the science is 
basic to every phase of our industrial 
activity. But how many of us know a 
physicist or have any conceptien of 
what he does? 

The word “physicist” was seldom 
seen in newspapers until recently. Now 
these same news sources tell of a dras- 
tic shortage of professionally compe- 
tent physicists, which shortage is lead- 
ing to all sorts of emergency rush 
training programs. Asked by the editor 
of Scientific American to explain in 
what way physicists are essential to the 
war, I had, of course, to reply that this 
could be done only in the most general 
terms, since specific details of such war 
work are in the secret classification. 

He replied that even so he felt that 
many people are quite uncertain about 
the distinction between physicist and 
engineer; that it ought to be possible 
to discuss their work in a way which 
would kelp the general understanding 
and especially would aid students in 
their choice of a career. 

Until quite recently, the opportuni- 
ties for physicists as such were almost 
entirely confined to college and univer- 
sity teaching. In the better universities 
this offers an attractive career, for 
with the work of teaching it combines 
facilities and a favorable environment 
in which to carry out research—to ad- 
venture in the unknown frontiers of 
knowledge with a genial band of like- 
minded explorers. 

However, in the lesser colleges and 
universities the picture is not so attrac- 
tive. In them the libraries and labora- 
tories are usually inadequate for truly 
fundamental research, and the arrange- 
ments are such that the professor has 
so much teaching to do that he has very 
little energy left for original investiga- 
tion. 

In any case, the total number of posi- 
tions available in university teaching is 
294 
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not great enough to support a very 
large number of physicists. Fewer than 
3000 physicists find employment in this 
way in the entire United States. 

In recent years, however, a rapidly 
increasing number of physicists have 
found employment in industry, first and 
still mostly, in research laboratories, 
but also in engineering and production 








units as well. Now everybody thinks he 
knows the difference between a pro- 
fessor and an engineer. But when a 
physicist works with engineers in an 
industrial organization this question 
arises: What is the difference, if any, in 
their function, and on which kinds of 
work should one use the physicist and 
which the engineer? 

The difference in them, by which we 
shall decide which label applies, is 
that the physicist elected physics as 
his major study, usually in a liberal 
arts college, whereas the engineer 
studied one of the recognized specialties, 
such as electrical engineering, in an 
engineering college. Another difference 
is that most physicists have continued 
university work beyond the bachelor’s 
degree, gaining thereby some training 
in independent original research meth- 
ods. On the other hand, it is much 
more usual for the engineer to leave the 
university on graduation from a four- 
year course and to go at once into in- 
dustrial employment. 

This difference in training manifests 
itself in a difference in approach to a 
given problem which is approximately 
described by saying that the engineer 
is a conservative and the physicist a 
radical about new scientific develop- 
ments. The engineer works best on the 
careful economic development of some 
applied science project whose general 
practicability has already been demon- 
strated. The physicist works best when 
trying to understand some _ newly- 
observed phenomenon that nobody as 
yet understands at all, or when trying 
some totally untried combination of 
ideas to get a new device of which 


Some basic research must continue despite the war, for when peace comes 
we will have vast amounts of excess materials and the public demand for 
luxury items, long held in abeyance by military production, will come back 
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nobody is sure that it will be practical 
or even if it will work. 

To any such broad generalization 
there are, of course, plenty of excep- 
tions. Naturally, there are many scien- 
tifically radical engineers, just as there 
are some mighty conservative physi- 
cists. Here we are not trying to place a 
higher valuation on one type rather 
than the other: obviously both types 
are needed. As in other fields of en- 
deavor, it must be noted that the con- 
servatives and radicals often have 
difficulty understanding each other’s 
view-point, even to the point of being 
sometimes mistrustful of each other. 

But, anyway, it works out like this: 
The physicists are always busy looking 
ito things in the physical world with- 
out much regard to their utility. In 
this way they are always aware of a 
lot of interesting phenomena which 
have not yet found, and may never 
find, any practical application, and 
they are trained in the art of digging 
up more such phenomena. The engineer, 
on the other hand, is busy with making 
important improvements and _ better 
application work in fields already estab- 
lished. Hence if a radically new device, 
or a radically new solution to an old 
problem, is needed, it is better to put 
a team of physicists on the job than 
a team of engineers. If nothing of the 
kind proposed has ever been done be- 
fore, you are more likely to get it 
done (if it can be done at all) by 
physicists than by engineers. 


ae device you get from the physi- 
cists as a rule will not be very well 
designed either for reliability of opera- 
tion or simplicity of manufacture. When 
the engineer sees it, he is apt to sniff 
contemptuously unless he is an un- 
usually broad-minded fellow. But he 
should not be too intolerant, for the 
chances are, if it is a really new device, 
that he does not know the new prin- 
ciples which it utilizes or at least is not 
familiar enough with them to have 
thought of applying them. After the 
physicist has made such a laboratory 
model, it is up to the engineer to make 
an engineering design, in the course of 
which many detailed improvements 
will be made, before the device can be 
put into production. 

With this picture in mind it ought to 
be clear why physicists are so very 
valuable in preparations for modern 
mechanized war. The Services want de- 
vices for locating enemy planes or sub- 
marines, or for exploding bombs under 
special circumstances, or for protection 
against magnetic mines, or for fire 
control purposes, and so on. If it is a 
device of a general kind which they 
already have, they can get improve- 
ments and production designs by turn- 
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We will know more about metals after the war is over; research metal- 
lurgists are working as never before in their search for metal substitutes 


ing the job over to a team of engineers. 
But if it is a device that is com- 
pletely unknown—simply an idea for a 
device which would be tactically val- 
uable if it worked—then a team of 
physicists is called for as being most 
likely to produce the device meer 
can be done. 

Our research preparedness activity 
on a large scale really dates from May, 
1940, with the appointment of the Na- 
tional Defense Research Committee. 
By early autumn of 1940 the NDRC 
had decided on its main plan of ac- 
tion. Soon the best physicists of the 
country were organized into special 
teams and put to work applying the 
latest discoveries of the pure science 
laboratories to the solution of problems 
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presented by modern warfare. It is 
fortunate indeed that the work was 
started this early—or rather most un- 
fortunate that it was not started still 
earlier—since any new development of 
major importance calls for a tremen- 
dous amount of effort even before it is 
ready to be “engineered.” Nevertheless, 
it can be said that several devices of 
great importance which have resulted 
from these efforts are already in pro- 
duction and many more may be ex- 
pected soon. 

Naturally, this “conversion” of the 
physicists has not been accomplished 
without completely upsetting their 
“business as usual.” Up until recently 
their main concern had been the study 
of the great new field of atom-smashing 
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or nuclear physics. Even a year ago 
nearly all of this fundamental research 
had come to a stop because of the de- 
mand for trained physi-ists to do war 
work. For example, our large four- 
million volt generator at the West- 
inghouse Research Laboratories has 
been shut down for months—not be- 
cause this field of science is thoroughly 
explored or less significant, but simply 
because of the importance of the war 
job. The only cyclotrons operating 
now are those that are being used to 
prepare artificial radio-active materials 
for medical research. 

I first discovered Scientific American 
when I was about 14 years old, and 
reading it greatly influenced me in 
getting a clear notion that I wanted to 
do research in science. Knowing that 
this magazine must be playing a similar 
part in the lives of boys today, I would 
like to close with a little advice to them. 

Industry and science are being linked 
together by this war more closely than 
ever before. During the present war 
new advances in applied physics are 
being made which have brought about 
an urgent demand for young men with 
sound scientific training. Any boy who 
has a real aptitude for scientific studies 
cannot serve his country better than 
by devoting his best efforts to learning 


DELAYED JUMP 
Of Strip to Magnet 


Demonstrates Atomic Change 


A STEEL strip that, when placed under 
a powerful magnet, waits about a min- 
ute and a half before it jumps toward 
it, is the demonstration used by Dr. 
Herbert H. Uhlig, of the General Elec- 
tric Research Laboratory, to show a 
delayed change in the strip’s atomic 
arrangement. Exact knowledge of the 
nature of such changes is important in 
making magnetic materials for trans- 
formers and other electric equipment. 

The strip used in the demonstration 
is a common type of stainless steel con- 
taining 18 percent chromium, 8 percent 
nickel, and the rest iron. This metal, 
known as 18-8, is not ordinarily at- 
tracted by a magnet, because it usually 
contains a little nitrogen. The nitrogen 
seems to cause friction within the metal, 
which prevents the atoms from re- 
arranging themselves to the phase in 
which a magnet causes attraction. 

If, however, the same type of stain- 
less steel is made nitrogen-free, it takes 
on other properties; the demonstration 
strip is a piece of such nitrogen-free 
metal. When the strip is heated to a 
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as thoroughly as he can and as quickly 
as he can and as much as he can 
about mathematics, physics, and chem- 
istry. He should not scorn the “theoreti- 
cal” fundamentals for hastily-gained 
superficial “practical” knowledge. 

It is a great misfortune that many 
of the administrative officers of our 
public high schools have failed to 
appreciate the importance of sound 
training in fundamental mathematics 
and science. The quality of mathemat- 
ical instruction in the high schools has 
sagged steadily in the past 20 years to 
such an extent that even the boy who 
gets an “A” grade in mathematics has 
a poor foundation on which to build 
his future work in science. No doubt 
the war will soon focus attention on 
this sorry state of affairs and reforms 
may result, but, in the meantime, boys 
who really want to help in this war 
should set themselves higher stand- 
ards of mathematical attainment than 
most teachers demand. 

Not only can the boy who has a real 
aptitude for science find a great oppor- 
tunity to serve in the war, but with the 
steady advance in science-mindedness 
in all industry, it is safe to assume 
that the opportunities for scientific re- 
search in post-war industry will be 
much greater than ever before. 


temperature. of 1100 degrees, Fahren- 
heit,. it again loses its magnetic prop- 
erty. This property does not return 
until the strip is cooled down to the 
boiling point of water. Dr. Uhlig, how- 
ever, found that if the heated strip is 
suddenly cooled by quenching in ordi- 
nary tap water, and then placed under 
a magnet, it is not attracted, even 
though it is cooler than the temperature 
at which the change in the magnetic 
property of the metal should occur. 
After about a minute and a half, 





Time needed for atomic rearrange- 
ment is demonstrated magnetically 
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however, it suddenly jumps to the 
magnet. Dr. Uhlig says that the atoms 
start rearranging themselves as soon as 
it is cooled, but it takes this time before 
a majority are shifted and at least a 
day before all reach a state of equi- 
librium. 

The change is one in the crystalline 
structure of the metal. At the high 
temperatures, when non-magnetic, it 
has the face-centered arrangement, 
with the atoms forming cubes piled 
like bricks. The low-temperature mag- 
netic phase has them in the body- 
centered arrangement, with cubes in- 
terlocking, so an atom in the center of 
one forms the corner of adjacent cubes. 

“From these experiments,” said Dr. 
Uhlig, “we hope to learn more about 
the heat treatment of steels and the 
preparation -of alloys with better me- 
chanical properties and corrosion re- 
sistance.” 


EYES 


Are Most Sensitive 


Light Recorders 


BR ROOF that the eye is one of the most 
sensitive of all devices for recording 
light—far more sensitive than the best 
photographic emulsion or any other 
physical apparatus—was presented re- 
cently by Dr. Selig Hecht in reporting 
the first experiments to measure pre- 
cisely the smallest amount of light 
which the eye will record. 

According to Dr. Hecht, professor of 
biophysics at Columbia University, 
from five to fourteen quanta (a quan- 
tum is the smallest, basic, and indivis- 
ible unit of radiation, including light) 
will make an impression on the retina 
of the eye, thus leaving only a scant 
four smaller amounts of light which 
the eye is incapable of perceiving. He 
reported that for half a dozen observ- 
ers, over a period of several months, 
the minimum energy necessary for vi- 
sion was observed to be between 2.2 
and 5.7 ten-billionths of an erg. This 
amount, he said, represents between 
58 and 148 quanta of light emitted 
from the apparatus. 

Most of this light is lost, however, 
through reflection by the cornea (outer 
shell) of the eye, absorption in the lens 
and other parts of the eye, and pas- 
sage through the retina without ab- 
sorption, Dr. Hecht pointed out. Sub- 
tracting this lost light, the amount 
actually absorbed by the retina is five 
to fourteen quanta, he said, adding 
that since each quantum reacts with 
only a single molecule of the receiving 
substance of the retina, as few as five 
molecule changes would produce light 
impression. 
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Have You Heterophoria? 


Eye Exercises Using New Light-Polarizing Vecto- 


graphs Can Improve Depth Perception 


EVERETT WHITE MELSON 


D on’t be shocked if an optical test 
reveals some day that you have 
heterophoria. According to some of our 
best eye authorities, this condition ex- 
ists in about 80 percent of the eyes ex- 
amined. Ordinarily, a mild contraction 
of the muscles that move the eyeball 
always exists. This is because the brain 
is attempting to fuse the images from 
each eye. It sends nervous impulses 
to the muscles to persuade them to pull 
a little more here or a little more there 
until the images appear on correspond- 
ing areas of each retina. 

If there is a lack of balance in these 
eye muscles, one eye, or both, may be 
deviated so that the images appearing 
on the retinas cannot be fused and the 
binocular function of the eyes is lost. 
This function is most valuable, since 
it gives us depth perception, enables us 
to estimate distances, and provides us 
with contrasts and comparisons. 

Heterophoria means that, due to 
some form of deviation of the eyes— 
one turning inward, outward, upward 
or downward—we cannot secure this 
binocular vision. We have to depend 
upon one image from one eye and thus 
lose the ability to judge distance and 
depth. Frequently this deviation is so 
obvious that anyone can see it, as in 
cross-eyes. More often, however, it is 
not apparent to an unskilled observer 
and the one who has it may be totally 
unconscious of it. In many cases there 
is no pain or discomfort. In other cases 
it is quite distressing, particularly in 
close work. One of its worst features 
is that it may drift into such conditions 
as amblyopia exanopsia, in which the 
vision of one eye dims from lack of use. 


This particular condition is generally 


agreed to be acquired and not congeni- 
tal, and it can be cured. 

If you have ever observed a baby’s 
eyes you may have noted that many of 
their movements are not codrdinated. 
He uses them independently, largely be- 
cause the brain has not been trained 
by experience to evaluate objects~ and 
to demand a fused image. He will reach 
for a bottle or a rattle and miss it by 





Specially prepared for Scientific American by 
Mr, Melson, of Bausch & Lomb Optical Company. 
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several inches. When the brain begins 
to demand a fused image, one group 
of muséles becomes active in aligning 
the eyes for codrdinate work while an- 
other set shapes the lenses to focus the 
objects. These acts of convergence and 
accommodation are to a great extent 
acquired faculties. That they are ac- 
quired faculties, subject in a large 
measure to voluntary control, is evi- 
denced by the fact that most people 
can converge or rotate the eyes at will. 

It is not enough that images shall 
be formed on corresponding areas of 





Exercising at leisure 


the retinas. They must be symmetri- 
cally distributed around the fovea, a 
tiny depression in the center of the 
macula. -The fovea and the macula 
have a-great number of little cones, or 
photo rédeptors, which are extremely 
sensitive tosboth detail and color. Fur- 
ther, the two images must be similar 
in size, shape, and alignment in order 
to be capable of fusion. Since the two 
images are formed at a slightly differ- 
ent angle,-due to the spacing of the 
eyes, they are slightly different—just 
enough different, in fact, to create the 
sense of depth when they are super- 
imposed. If they are not similar in 
size, shape, or location, a double image 
will result and the brain will be forced 
to suppress one image in order to see 
the other clearly. 

To orientate both eyes for the pro- 
duction of images on the macular areas, 
the six muscles that move the eye in 
its orbit must act in concert, some 
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contracting and others relaxing. These 
are known as conjugate movements be- 
cause these muscles are linked together 
by the nervous system. Likewise, the 
ciliary muscles, which are responsible 
for accommodation, are busy increasing 
or lowering the convexity of the lens 
so that objects can be sharply focused 
at varying distances. 

Defects in the refractive system of 
the eye can be corrected by proper 
glasses, and imbalances in the muscles 
that move the eye are frequently cor- 
rected by the introduction of prisms 
to offset the deviation, but since the 
action of these muscles is subject to 
voluntary control, it is possible to pro- 
vide them with a system of calisthenics 
to improve their coérdination, thus im- 
proving the overlap in the retinal im- 
ages and resulting in better depth per- 
ception. 


r has been said that in some ways it 
is better to have one blind eye than 
two eyes in one of which vision is 
temporarily suspended, as is frequently 
the case in a deviation of one eye. The 
one-eyed person has two possible errors 
eliminated automatically—affections of 
symmetrical movement of the eyes, and 
image differences. On the other hand, 
his sense of perspective can be only 
moderate since he must rely on the one 
good eye. Some people, however, who 
have suffered the loss of vision in one 
eye at an early age have developed bet- 
ter judgment than their fellows who 
have defective binocular fusion, because 
the latter can be very dangerous in 
many occupations. 

In nearly all cases of faulty fusion 
faculty there will be either a tendengy 
to suppress the more disturbing image 
of the two—resulting in a dimunition 
of vision—or to cultivate a squint in 
an effort to shift the more disturbing 
image out of view. The latter may be 
unsightly, but at least the obvious de- 
fect may lead to early corrective efforts. 

Usually, in cases of heterophoria, 
whether in children or adults, the pa- 
tient complains of difficulty in close 
work as the chief symptom. If all re- 
fractive errors — irregularities in the 
transparent media of the eye—are cor- 
rected, a vast improvement can often 
be effected by proper exercises. 

Occasionally, psychological cases are 
discovered, such as the one of a clerk, 
30 years of age, doing close work and 
suffering from eyestrain, who was given 
a series of exercises to correct devia- 
tion. He obtained a full range of fusion 
but his symptoms were no better. The 
fact was eliciced that he hated his job 
and wanted to be an engineer but 
lacked the initiative to set about it. In 
this case, cure of the condition did not 
produce disappearance of the symp- 
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Left: How a vectograph transparency looks to the unaided eye and, right, when objects are fused 


toms, as might have been expected. 

In another case, a woman lawyer, 
aged 28, complained of eyestrain when 
reading or driving a car. She refused 
to be bothered with exercises and was 
not seen again for ten years, when she 
reported no symptoms whatever. Ex- 
amination showed that several diopters 
of deviation outward still existed, with 
no voluntary convergence. In the mean- 
time, however, the woman had married 
and had children. She was no longer 
worried and said she could read and 
drive with comfort. This is a case in 
which the symptoms disappeared with 
the patient’s greater sense of security 
and life fulfillment, although the con- 
dition remained unchanged. These cases 
are in the minority, however, and most 
of those who realize their deficiency are 
willing to make the necessary effort to 
improve their sight. 

The branch of optical science which 
specializes in developing the codrdi- 
nation of the visual apparatus in mus- 
cular deficiencies is known as orthoptics. 
It involves the use of a number of 
training instruments, lenses, prisms, and 
sometimes light therapy. In general, 
the patient is required to visit the doc- 
tor’s office to take the treatments, since 
many of the instruments are large and 
complex and the exercises must be su- 
pervised and progress measured. 


r the effort to provide a method of 

home training, under the doctor’s 
supervision, a new device has recently 
been introduced by the Bausch & Lomb 
Optical Company which utilizés a care- 
fully graded set of photographs which 
are viewed through polaroid lenses to 
train the eyes and exercise the muscles 
both in convergence and accommoda- 
tion. 

This device, known as an ortho-fusor, 
consists of a group of pictures made 
by the vectograph process of Edwin H. 
Land. It permits two complete and 
distinct pictures to occupy the same 
place at the same time, without dis- 
tortion of tone, loss of detail, or inter- 
ference with each other. To the naked 
eye these appear flat 


pictures and 
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fuzzy, but they are transformed into 
lifelike reproductions when viewed with 
polaroid glasses. As thin as paper, the 
pictures appear as deep as the original 
scenes themselves. 

In conventional photography, pic- 
tures are rendered in terms of the 
density of distribution of the tiny silver 
particles in the emulsion. In the new 
process used in the ortho-fusor system, 
they are rendered in terms of variation 
in the polarizing characteristics of the 
transparent sheets on which the pic- 
tures are printed. © 


HE two views necessary for recreat- 

ing the sense of depth are taken 
with a camera equipped with two lenses 
as far apart as the eyes. The pictures 
are taken on regular film and developed 
in the ordinary way. It is in the process 
of making reliefs or transfer films from 
these negatives that the introduction of 
two pictures in the same film is worked 
out. 

The two pictures are first made into 
relief images, in which the picture ex- 
ists as variations in thickness of a 
gelatine surface, thicker for dark parts 
of the picture, thinner for light parts. 
This relief film is used as a sponge to 
apply a chemical reagent to the final 
vectograph film. 

This film has an invisible optical 
grain which runs in different direc- 
tions on the two sides, as in a piece of 
plywood. When the relief films, soaked 
with reagent, are pressed against the 
vectograph film surfaces, the reagent 
combines with the vectograph film to 
form light-polarizing images; completely 
polarizing where the picture is to be 
dark and only slightly polarizing where 
the picture is to be light. 

In the finished vectograph, two im- 
ages are superposed, one on each side 
of the film. The picture thus appears 
blurred to the naked eye. The polaroid 
viewing glasses have the optical grain 
of each lens set in such a way that each 
develops the full contrast of one of the 
two images and makes the other invisi- 
ble. Each eye sees the picture intended 
for it, as in normal vision. 
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The pictures comprise a variety of 
scenes. Boulder Dam, with its abut- 
ments, spillways, and generating sta- 
tion, makes a good subject. Others are 
an Indian squaw weaving a rug; a girl 
picking flowers; a famous Canadian ca- 
thedral. Around the borders of these 
pictures, cubes and other objects are 
arranged so that the eye follows them 
in a complete rotation while the head 
is held in a fixed position. Some of 
these objects are easily fused, others 
with greater difficulty. 

The ortho-fusor is, of course, no sub- 
stitute for glasses since the refractive 
media of the eye, such as the cornea 
and crystalline lens, must be corrected. 
With any necessary optical corrections 
made, exercises to improve the co- 
érdination of the extrinsic muscles— 
those that move the eye in its socket— 
may be undertaken under the advice of 
an oculist or optometrist. The small 
ortho-fusor kit, which contains the 
vectographs required for such exercises, 
may be carried in the pocket and used 
whenever a spare moment is available. 
Thus the heterophoria sufferer may 
take his exercise frequently and at con- 
venient times, hastening full return of 
true binocular vision and all its desir- 
able features. 


SULFANILAMIDE 
Why the New Drug is 


. "Unfair to Bacteria" 


New research confirming carlier evi- 
dence that sulfanilamide attacks bac- 
teria by literally starving the germs 
may provide a hopeful method of mak- 
ing drugs to order for specified germs. 
Until recently, pharmacologists, the 
scientists who develop new drugs, have 
worked mainly on a hit-or-miss basis. 
Ehrlich, for example, tried 606 times 
before he hit on salvarsan, the specific 
drug for the organism of syphilis. 
The new research is reported in The 
Lancet, British medical journal, by Dr. 
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Sydney D. Rubbo and Dr. J. M. Gilles- 
pie, of the University of Melbourne, 
Australia. They found that p-amino- 
benzoic acid is needed by a certain type 
of bacteria for growth. This acid is 
similar in its chemical structure to sul- 
fanilamide. When the sulfanilamide is 
present, the bacteria are tricked into 
using it instead of the necessary acid. 
Since sulfanilamide does not promote 
growth, despite the similarity in chemi- 
cal structure to the acid, the bacteria 
cannot develop. 

However, only one part by weight of 
the acid will offset the growth inhibit- 
ory qualities of 26,000 parts of the 
sulfanilamide. This is a possible ex- 
planation of why such large amounts 
of the drug are needed in treatment of 
bacterial infections. 


ANTIBODIES 


Just How Do They Perform Their 
Half-Mysterious Work? 


oe possibility of made-to-order or 
custom-built substances synthesized 
premeditatedly to curb definite germs, 
recently has become more prominent 
as a result of studies by Dr. Linus 
Pauling of the California Institute of 
Technology. 

He has been concerned with natural 


types of protective and life-saving | 


substances found in the body—the so- 
called antibodies. When a person is 
attacked by typhoid or diphtheria 
germs, to choose two familiar cases, it 
is the chemical products of these in- 
vaders which cause the disease symp- 
toms. The body fights these injurious 
substances, which are of albumin or 
protein character, by preparing special 
proteins of its own to destroy the 
foreign ones. 

The amazing thing about the anti- 
bodies is their specific action. They 
are essentially the same proteins nor- 
mally present in the blood—the chem- 
ist has not yet been able to show any 
difference between them. Yet these 
antibody proteins in the blood of a 
diphtheria or typhoid patient have a 
tremendous ability to destroy poisons 


which the almost identical normal ’ 


blood proteins totally lack. 


Dr. Pauling has developed prelim- 


inary tests in an attempt to do what 
has never been done before—synthe- 
size disease-curbing antibodies in the 
laboratory. The work is based on the 
scientist’s important studies of protein 
structure. 

Proteins are made up of huge mole- 
cules many tens of thousands of times 
heavier than hydrogen. The atoms 
composing these molecules are ar- 
ranged roughly as a long chain with 
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numerous short side branches, and the 
whole chain is coiled up on itself to 
form a compact, ultramicroscopic, 
roundish mass. Dr. Pauling believes 
that the differences between various 
antibodies and the blood proteins with 
which they are so nearly identical, is 
only in the way the chain has become 
folded on itself. 

The California researcher uncoiled 
the molecules of a selected blood pro- 
tein by using known substances that 
would do the job. Then to the solution 
he added another chemical. The 
straightened-out protein chains gradu- 
ally folded up again, but this time 
they folded in a particular way, using 
the molecules of the newly added ma- 
terial as molds about which to coil. 
According to Dr. Pauling, this process 
resembles what happens when normal 
body proteins are formed in blood 
contaminated by the molecules of 
diphtheria-germ poisons. 

The specific action of antibodies 
may be the result of blood protein 
molecules which mold themselves to 
various disease poisons and neutralize 
the harmful effects. That tremendously 
powerful antibodies will be produced 
in the laboratory and a host of dis- 
eases put to rout, seems a reasonable 
expectation from this particular piece 
of research. 


STUTTERING 
It Starts With a Linkage 


Sony of 15 child stutterers show a 
neurotic family background in the ma- 
jority of the cases, Dr. J. Louise Des- 
pert, of the New York Hospital and 
Cornell University Medical College, re- 
ports, according to Sctence Service. 
Nervous mothers who are always worry- 
ing about whether the baby or small 
child eats enough are likely to have 
nervous children who stutter. These 
stuttering children frequently _have 
other neurotic traits. 

“This is of considerable importance,” 
Dr. Despert stated, “if one considers 
that the White House Conference of 
A930. gave 1,300,000 as the number of 


%tutterers in the United States and 


“also that the majority of these cases 


are being treated by means of speech 
techniques which involve. only the 
speaking organs and functions.” 

The stuttering results, Dr. Despert 
believes, from neurotic attention being 
focused on the mouth, usually with re- 
gard to the feeding situation in early 
years of life. 

Children learn to talk at about the 
same time they learn to eat solid food 
and to feed themselves. They use the 
same structures to take in food and to 
form and pour out words. If their 
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mother frightens them while they are 
trying to take in food, they are likely 
to be frightened also when trying to 
form and pour out words, and in con- 
sequence they may stutter and have 
difficulty in talking. The children 
themselves sometimes give the clue to 
this when they tell of their difficulty in 
attempting to bring out their newly 
formed words. 

Treatment of these children con- 
sisted of general psychiatric treatment, 
with chewing-speaking games, for the 
younger children or chewing-speaking 
exercises for the older children, in a 
few cases. 


HOW TO RELAX 


Doctors Advise Other 
Doctors Who Can't Sleep 


4 hes following is from an editorial 
recently published in The Journal of 
the American Medical Association. 

Cut down on the intensity of your 
thinking half an hour before retiring. 
(Play Chinese checkers, plan an excur- 
sion for the week end, write a letter to 
a friend.) 

Take plenty of time to get ready for 
bed (next morning’s clothes, leisurely 
bath, and so on). 

If you like to read in bed, choose 
nonfiction or a “hard” book, Force your 
mind to grapple with cumbersome facts, 
bore it into unconditional surrender to 
sleep. 

Transplant your mind from fears or 
hates to a field which has interest with- 
out excitement. 

Make your mind hop from one idea 
to another. Just as the mind loses con- 
sciousness and sleep comes, thoughts 
become disjointed and scattered. 

To quiet the body, get rid of any 
pressure or pain. (Lighten weight of 
covers, clothes.) 

Tepid bath without a rubdown. (Get 
into bed a little damp and chilly. As 
the body becomes warmed, it becomes 
more and more comfortable. If during 
the night one becomes sleepless, throw 
back covers until body becomes un- 
comfortably chilly. Then, when the 
covers are pulled up again, the body 
once more sinks into coziness.) 

Imitate the slow, deep, rhythmical 
breathing of sleep. (Helps regulate the 
circulation and may ease the mind and 
emotions; also tensions in the ab- 
domen.) 

Relax the muscles completely. 

Get rested before trying to sleep. 
(Get into bed an hour or more before 
your regular time for retirmg. Do se 
night after night to build up a reserve 
of rest and fall asleep without the old 
struggle.) 
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Astrono-Mexico 


ASTRONOMY 


North American Astronomers Assist at Opening 


of Mexico's New National Observatory 


HENRY NORRIS RUSSELL, Ph.D. 


Head of the Department of Astronomy and Director of the Observa- 


tory at Princeton University. 


Research Associate 


of the Mount 


Wilson Observatory of the Carnegie Institution of Washington 


te OME time before the entrance of 
the United States into the War, 
the Mexican Government planned an 
Inter-American Congress ‘on Astro- 
physics, to celebrate the inauguration 
of the National Astrophysical Observa- 
tory at Tonanzintla, and invited many 
astronomers and aifew physicists and 
mathematicians from the United States 
and Canada to attend it. These lines 
are written on the return journey from 
one of the most conspicuously success- 
ful scientific meetings which the writer 
has ever attended, and an account of 
the new Observatory, of the general 
circumstances of the Congress, and of 
some of the papers which were pre- 
sented, is very much in order. 

The Mexican National Observatory 
at Tacubaya, founded more than 50 
years ago, has long been known for its 
valuable contributions to positional 
astronomy, and especially for its work 
on a zone of the Astrographic Cata- 
logue. Situated on a low hill but a few 
miles from the center of the City of 
Mexico, it has shared the fate of 
Greenwich, Paris, and other national 
observatories. The city, growing into 
a metropolis of more than a million 
people, has almost surrounded it, and 
its smoke and lights interfere with cer- 
tain types of observation. A new na- 
tional observatory has therefore been 
established at a site free from present, 
and probable future, disturbance of 
this sort. It is on a little hill overlook- 
ing the village of Tonanzintla, in the 
State of Puebla, about 50 miles south- 
east of the City of Mexico and ten 
miles west of the city of Puebla. For 
miles around stretches a nearly level, 
eae plain, some 7000 feet above 
the Sea. Twenty miles to the westward 
the Wawless, snow-crowned cone of 
Popoc&$epetl rises 10,000 feet above 
the plain and to the right is the older, 
rugged f¥dge of Ixtaccihuatl, almost as 
high, and‘snowier. 

The writer has for years kept a rec- 
ord in memory of the amenities of ob- 
servatory sites, and especially the views 
from them—and, of the many he has 


s 
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seen, Tonanzintla comes first. Its only 
rival is the outlook from Saanich Hill, 
at Victoria, on the semicircle of distant 
snow-mountains, from the Olympics to 
beyond the Canadian border—unless 
the works of man are included, when 
the near view of the Acropolis from the 
Observatory of Athens stands alone. 
From the technical standpoint, To- 
nanzintla is an excellent site. Its alti- 
tude exceeds that of any observatory 
site in the United States except Flag- 
staff and the new Harvard coronagraph 
station at Climax, Colorado..-The skies 
are free from contamination, the ~cli- 


mate is favorable—with rains in the, 


afternoon in the rainy summer sea- 
son—and the latitude of approximately 
20° gives it an enormous advantage. 
The Southern Cross rises well above 
the horizon, and the important galac- 
tic regions, Sagittarius and Carina, get 
high enough for satisfactory observa- 
tion. 


4 Biss: principal instrument at present 

possessed by the Observatory is a 
Schmidt camera [see page 262.—Ed.] 
of 24 inches effective aperture, which 
in these clear skies will be a really 


_ powerful tool for the study of stel- 


lar distribution, space-absorption, and 
other galactic problems. 

The Harvard Observatory has been 
in close association with the new Ob- 
servatory of Tonanzintla and with its 
director, Dr. Erro, all through its or- 
ganization and construction, and the 


installation of the Schmidt camera. In _ 


grateful recognition of this relation, the 
people of the village have named the 
street which runs up to the Observa- 
tory “Calle Annie J. Cannon,” as a 
memorial to one of the pioneers in 
Harvard’s astrophysical work. 

The Observatory was formally in- 
augurated on February 17th by the 
President of the Mexican Republic, 
General Avila Camacho. The 4cere- 
mony, held in the open air and favored 
by perfect weather, was impressive. A 
great crowd of people from the neigh- 
boring villages and the city of Puebla 
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filled the slope of the hill. Behind 
them was a display of the massed flags 
(at least 200) of all American nations, 
from Canada to Chile, while in the 
distance rose the great mountains. The 
Governor of the State of Puebla, Dr. 
Bautista, made an excellent address, 
and the singing of the Mexican Na- 
tional Hymn, at the close, impressed 
all the delegates from north of the Rio 
Grande by its genuine fervor. 

The Astrophysical Congress was 
opened, later in the day, in the hall of 
the University of Puebla, by President 
Camacho. The next morning the 
astronomers began three very busy 
days of scientific sessions at the Uni- 
versity (whereof more later); but none 
of the delegates was busier than the 
President of the Republic, whose pro- 
gram for the first of these days in- 
cluded the inaugural ceremonies of 
seven institutions—schools, water-sup- 
plies, hospitals, and the like—all for 
the public welfare. 


Aaa returning to Mexico City, 
the delegates were taken to Tiri- 
petio, site of the first school of 


‘higher studies in the Western Hem- 


isphere. In the restored hall of this 
ancient school, honorary degrees were 
conferred by the University upon four 
of the delegates from the north, in a 
ceremony of equal simplicity and dig- 
nity. [The four were Doctors Shapley, 
Adams, Vallarta, and the author.—Ed.] 

The scientific sessions, as_ befitted 
the international character of the Con- 
gress, were bilingual. Every communi- 
cation, whether in English or Spanish, 
was accompanied either by the reading 
of an-abstract in the other language, 
or by a running translation at intervals 
of a minute or two. As always happens 
in such international meetings, it was 
not the “Norte-Americanos” who were 
the interpreters. A few of us were able 
to present our results in passable Span- 
ish; but for fluent and accurate trans- 
lation we had to depend upon our 
hosts. 

To take a typed abstract in one 
language and read it off freely in an- 
other is hard enough; but several of 
our Mexican colleagues performed the 
far harder task of translating talks in 
English—not read from manuscript, 
and often including technical descrip- 
tions of slides and tables—with com- 
pleteness, accuracy, and more eloquence 
than the original speaker could boast. 

Almost 40 scientific papers were 
communicated to the Congress. 

Adams, discussing interstellar lines, 
reported that the sharp lines so far 
observed in the spectra of distant stars 
have now all been accounted for. There 
are two lines of evidence that the inter- 
stellar gas which absorbs them is not 
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uniformly distributed. In the spectra 
of some stars, the interstellar lines of 
the compounds CH, CH’, and CN are 
strong, compared with those of the 
metals; in others much weaker—while 
the metals are strong—showing that 
the interstellar gas is far from uniform 
in composition. Advantage was taken 
of this in the recent discovery of faint 
lines of interstellar iron, in the spectra 
of stars in which the lines of other 
more abundant atoms appear most 
strongly. Moreover, photographs with 
very high dispersion show that the H 
and K lines of ionized calcium are not 
merely double—as was discovered by 
Beals, in Canada, some years ago—but 
that in some cases there are three or 
even four components of different in- 
tensities. The only reasonable explana- 
tion appears to be that there are three 
or four different clouds of gas in differ- 
ent parts of the line between us and 
these stars, each containing calcium 
atoms, but moving with different ve- 
locities which sometimes disagree by 
as much as 20 kilometers per second. 


eg ered matter must be very 
patchy in distribution. This is also 
indicated by a report by Stebbins upon 
new photoelectric measures of star 
colors. The apparatus is now so deli- 
cate that it has been possible, with 
appropriate color-filters, to measure 
the brightness of many stars in six 
spectral regions, ranging from 43500 in 
the ultra-violet to 10,000 in the infra- 
red. Very accurate determinations of 
star-colors may thus be made. The 
well known “space-reddening” of dis- 
tant stars, above and beyond the color 
normal for their spectral~type, may 
thus be precisely measured. The prop- 
erties of the interstellar dust which 
produces this effect appear to be uni- 
form, as regards the relative effects for 
different wavelengths, but the actual 
amount of absorption for stars at the 


same distance is very different, show- — 


ing that the distribution of dust, as 
well as gas, is highly irregular. 

An important, and previously un- 
recognized, function of this interstellar 
matter was discussed by Whipple, who 
showed — following Spitzer—that a 
cloud of such dusty gas, absorbing 
much of the starlight which passed 
through it, would be compressed by 
the pressure of starlight from the out- 
side, as well as drawn together by its 
own gravitation, and might ultimately 
condense into bodies whose mass—de- 
pending on the density and other char- 
acteristics of the cloud—might range 
from that of an asteroid to that of a 
large star. 

This may solve a very puzzling prob- 
lem which the writer—discussing the 
present state of the problem of stellar 
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evolution—had posed without answer- 
ing. There is abundant evidence that 
the Earth, and our existing universe 


‘of stars and galaxies, is some two bil- 


lions of years old, or a little more. It 
is well known that the stars of great- 
est mass and luminosity are spending 
their capital of available energy at 
such a rate that the greatest known 
source—the transmutation of hydrogen 
into helium—would keep them going 
for only a hundred thousand years or 
so. Whipple’s work (corroborated by 
some of Spitzer’s) opens the possibil- 
ity that these stars may really be 
younger in years than the Sun. They 
may have existed, for most of the his- 
tory of the universe, as diffuse, non- 
luminous masses of dust and gas, finally 
condensing and beginning their spend- 
thrift careers as stars during the last 
few percent of the Earth’s history. 


hee of the Sun’s mass, however, live 
their lives slowly. Bethe showed, a 
couple of years ago, that such a star 
should become slightly larger in di- 
ameter, considerably hotter on the 
surface, and very much brighter, as its 
hydrogen became exhausted. In these 
later stages, such a star would have a 
spectrum of class B, but be very much 
smaller and less luminous, as well as 
less massive, than the general run of 
stars of this type. Few, if any, such 
stars have been observed. It has usu- 


‘ally been supposed that this was be- 


cause the stars passed through these 
stages so swiftly that there were few 
of them to be found there at any given 
time; but the writer pointed out that 
these stars, being bright, could be seen 
at large distances, which more than 
makes up for the time-effect. The fact 
that we do not find such stars (so far 
as our present search has gone) indi- 
cates that stars like the Sun have not 
had time to reach these late evolution- 
ary stages since the present state of 
the Galaxy began. Incidentally, from 
a combination of the data of various 
investigators, it was shown that the 
known properties of the Sun can be 
well explained if its interior contains 
51 percent by weight of hydrogen, 42 
percent of helium, leaving 7 percent 
for all the -heavier atoms—of which 
one tenth is carbon and nitrogen. These 
are rough values—adjusted to add up 
to 100 percent. More accurate studies 
—-which may be hoped for in a few 
years—should lead to a better deter- 
mination. 

Several other papers dealt with the 
distribution and motions of stars im 
the Galaxy. Baker, from star-counts 
in Cassiopeia and Aquila, and Bok and 
his associates at Harvard, from similar 
studies of regions in Monoceros and 
Centaurus, find a general tendency for 
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the star-density (that is, the number 
of stars in a given large volume of 
space) to fall off with increasing dis- 
tance from the Sun—especially for 
parts of the Milky Way remote from 
its center in Sagittarius, and for stars 
of spectral classes near F. This is 
after allowance has been made for the 
effects of certain absorbing dust-clouds 
at distances of 500 parsecs and more. 
Mayall, from the radial velocities of 50 
globular clusters—many more than 
have previously been observed—finds 
that the motion of the Sun, relative to 
the mean of the clusters, is in the plane 
of the Milky Way, at right angles to the 
galactic center, and at the rate of 170 
kilometers a second. The first two re- 
sults were to be anticipated: but the 
velocity is only about 60 percent of 
the 300 kilometers a second which has 
generally been adopted as representing 
the rotation of the Galaxy. A large 
number of clusters south of declination 
—40° have not yet been observed, and 
cannot be until suitable equipment is 
put into service at some observatory 
in the southern hemisphere. Their in- 
clusion may bring up the calculated 
velocity considerably. If it does not, 
we will then have to choose between 
two alternatives. Either the Galaxy is 
considerably smaller than we suppose 
at present, or else the system of globu- 
lar clusters is rotating in the same gen- 
eral direction as the Galaxy, but more 
slowly. 


ae pass from far to near, two papers 
dealt with astronomical phenomena 
in the Earth’s atmosphere. Elvey, from 
observations at the McDonald Observ- 
atory upon the light” of the night sky, 
finds that certain lines—notably those 
of sodium and the red forbidden lines 
of oxygen—increase greatly in bright- 
ness as the first direct rays of the Sun 
strike the uppermost layers of the air 
at dawn, and fade out rapidly after 
they leave them at twilight. Many 
other radiations, such as the familiar 
green line of oxygen, change little at 
this time, but show irregular variations 
from night to night. These require 
further study, but it is already clear 
that they are greater on nights when 
the Earth’s magnetism shows disturb- 
ances. 

It was a first-rate conference; and 
every one of the delegates will agree 
with the writer’s expression of thanks 
to the Mexican Government, and to 
the Director and staff of the Tonan- 
zintla Observatory, for the admirable 
planning and emphatic success of the 
Congress, and for the great and unfail- 
ing hospitality which all its members 
have enjoyed. 

—On the Mexican National .Rail- 
way, February 27, 1942. 
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SCIENCE IN INDUSTRY 


Why are We Short of Aluminum? 


Huge Quantities of Electricity are Needed to 


Reduce this Common Metal from its Ore 


HENRY W. ROBERTS 


pAb troops go into Surinam 
and Dutch Guinea to protect vital 
bauxite ore deposits, to assure us of 
enough aluminum to win the War... . 

Aluminum is the vital war metal. 
We need it for our battle planes; we 
also need it for a thousand other war 
uses—from canteens to battleships. 

Aluminum is plentiful. One twelfth 
of the earth’s substance is 
aluminum. There is nothing 
more common in nature. 
And yet we are now short 
of aluminum. Despite last 
year’s record production, we 
are still short of aluminum 
for our defense needs, have 
none to spare for our civilian 
needs. It takes thousands of 
pounds of aluminum to build 
a bomber, a good deal less to 
build a fighter plane. 

Three years ago Germany 
produced less aluminum than 
either the United States or 
Great Britain. A year: ago 
the United States and Great 
Britain, together, produced 
less aluminum than Germany 
alone. Today, aluminum pro- 
duction by the United Na- 
tions is running neck and 
neck with the Axis countries. 

What do we need to out- 
strip the Axis in the produc- 
tion of aluminum? Where is 
the choke-point that has so 
dangerously slowed up our 
production of this vital war 
metal? 

Aluminum is one of Amer- 
ica’s contributions to the 
world’s industries. Discov- 
ered in Denmark, in 1825, 
aluminum remained a scientific curi- 
osity until 1886 when a young Ameri- 
can, 22-year old Charles Martin Hall, 
succeeded in reducing aluminum oxide 
to metallic aluminum by a new process 
which made possible commercial pro- 
duction of this metal. 

The first aluminum which Hall pro- 
duced cost eight dollars a pound. Three 
years later, in 1889, the cost was down 
to five dollars a pound. Today, alu- 
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minum costs about 15 cents a pound. 

In 1934, when Germany’s rearma- 
ment program had already begun roll- 
ing, the entire American aluminum in- 
dustry—which then meant the Alumi- 
num Company of America—produced 
only 74,000,000 pounds of virgin metal. 
To this was added 42,000,000 pounds 
of secondary metal (scrap); another 
18,000,000 pounds was imported. That 
gave us 134,000,000 pounds in all, just 
barely sufficient for our normal needs 








Surface mining of aluminum ore—bauxite 


during the normal years of peace. 
By 1939, with the war in Europe 
obviously imminent, our production 
rose to 327,090,000 pounds. In 1940, 
with war at hand, we produced over 
400,000,000 pounds of aluminum. 
Last year, 1941, with war staring 
us in the face, we were still hopelessly 
short of aluminum. Including all the 
scrap that we could collect, our total 
aluminum production still fell short of 
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the goal which was set for that year. 

This year, 1942, with the aluminum 
industry being rapidly expanded, we 
should be able to produce considerably 
more of the virgin metal. Several mil- 
lion pounds may come in to us from 
Canada, and perhaps a like amount 
may be added through drives for scrap 
aluminum. This would give us barely 
enough for our 1942 military needs: 
still nothing for civilian needs. 

What, then, is holding back un- 
limited production of aluminum, the 
most common metal on earth? 

The principal source of aluminum is 
bauxite, a red-yellow ore rich in alu- 
minum hydroxide. Bauxite occurs in 
nature in large mass deposits, usually 
found close to the surface of the earth. 
There are vast deposits of bauxite all 
over the world, principally in France, 
Hungary, Italy, Jugoslavia, Greece. 
Russia, British Guiana, Surinam, Neth- 
erland Indies, and the United States 
of America. The world’s 
richest bauxite mines are in 
South America, in Dutch 
Guiana and Surinam. Four 
pounds of this bauxite make 
one pound of aluminum. 

Control of these rich South 
American mines is vested 
largely in the Aluminum 
Company of America, which 
conducts the mining opera- 
tions and maintains a large 
fleet of cargo ships to trans- 
port the bauxite from the 
ports of Moengo and Para- 
nam, at the mouths of the 
Cottica and Surinam Rivers, 
to American and Canadian 
ports. More than two-thirds 
of all the aluminum pro- 
duced in the United States 
is made from this South 
American bauxite. 

One of the more serious 
obstacles to increasing our 
aluminum production under 
wartime conditions is the 
current lack of sufficient 
shipping which can be di- 
verted to the transportation 
of additional bauxite from 
South America to this coun- 
try. 

Meanwhile, tremendous de- 
posits of low-grade bauxite 
(and of another aluminum ore, alunite) 
were recently discovered in the United 
States, in our South and Southwest, but 
principally in Arkansas. About half of 
the bauxite mined in the United States 
goes into the production of aluminum, 
the other half being consumed in the 
production of artificial abrasives, chem- 
icals, refractories, and insulating mate- 
rials. 

These low-grade Arkansas bauxite 
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deposits are now being commercially 
exploited, principally by the recently 
organized aluminum division of Rey- 
nolds Metals Company. Despite its 
much lower aluminum content, our 
Arkansas bauxite competes successfully 
with the richer ores from South Amer- 
ica, mainly because the Arkansas baux- 
ite need not be transported by sea. 
Unlike most metals, aluminum can- 
‘not be reduced directly from its ore, 
the bauxite. First, the impurities in 
the ore must be separated from the 
aluminum hydroxide; this is a chemical 





Casting aluminum 


process. Next, the aluminum hydrox- 
ide must be calcined to produce pure 
aluminum oxide, or alumina. Last, the 
alumina must be reduced to metallic 
aluminum. The entire process is rather 
complex, and quite expensive, requiring 
large investments in plant and machin- 
ery, and consuming prodigious quan- 
tities of electric power. 

The first step in the processing of 
bauxite into aluminum takes place at 
the mines. The raw ore taken out of 
the ground is hauled to a nearby mill 
where it is crushed, screened, and 
washed. The lumps of ore, now less 
than two inches in the greatest dimen- 
sion, are carried into classifiers, where 
the washing process is repeated several 
times to remove as much clay as pos- 
sible. Clay contains silicon oxide, or 
silica, an undesirable impurity in the 
processing of aluminum. After the 
washing process has been completed, 
the ore is thoroughly drained, dried in 
long rotating kilns, and is then ready 
for shipment to the alumina reducing 
plants. 

There are now only three alumina 
plants in the United States: those of 
the Aluminum Company of America, 
in Dlinois and Alabama, and the new 
plant of Reynolds Metals Company in 
Alabama, completed late in 1941. 

Several processes of reducing bauxite 
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to alumina are known; the one com- 
monly used in this country is the 
Bayer process, developed about 50 
years ago by Karl Josef Bayer, a Ger- 
man chemist. The crushed, washed, 
and dried bauxite from the mines is 
further crushed, and finally ground to 
powder. The powdered bauxite is 
then mixed with a hot caustic soda 
solution, and the mixture of soda and 
bauxite pumped into large pressure 
tanks, called “digesters.” The caustic 
soda dissolves aluminum hydroxide out 
of the bauxite, and the liquid becomes 
a solution of sodium aluminate. The 
impurities in the ore do not dissolve, 
and are removed from the solution by 
filtering. 


HE filtered sodium aluminate solu- 

tion is then fed into huge precipita- 
tion tanks, where it is cooled. As the 
solution cools, aluminum hydroxide set- 
tles out of the solution in the form of 
white crystals. The caustic soda solution 
is then pumped off, to be used again, 
and the white crystals of aluminum 
hydroxide are dried, and then calcined 
in special kilns. The calcining process 
removes the water chemically com- 
bined with the crystals, leaving a white 
powdery mass of aluminum oxide. This 
white powdery mass is called alumna. 
For each pound of alumina, two pounds 
of high-grade bauxite were required. 

The next step is the reduction of 
alumina to aluminum. The process 
universally used is the Hall-Héroult 
electrolytic process, named after the 
American, Charles Martin Hall, and 
the Frenchman, Paul Louis Toussaint 
Héroult, who developed this process, 
independently of each other, in the last 
century. Because of the tremendous 
electric power requirements of the 


process, the aluminum reduction works 
are usually located near large hydro- 
plants 


electric where electricity is 


Lining 


mvariably both cheap and_ plentiful. 

There are at present only five alu- 
minum reduction plants in the United 
States—all of them belonging to Alu- 
minum Company of America—dis- 
tributed through New York, North 
Carolina, Tennessee, and Washington. 
A sixth plant, owned by Reynolds 
Metals Company, is nearing comple- 
tion in Alabama, a seventh will be 
located in Washington. 

The principal equipment of the alu- 
minum reduction works is the electro- 
lytic furnace, or cell. Each cell is a 
rectangular steel “bathtub,” its walls 
lined with carbon which serves as the 
cathode or negative pole of the cell. 
The cell is filled with a rare white 
mineral, cryolite, or “ice stone,” which 
is fused by the electric current into a 
molten mass. This molten ceryolite is 
the electrolyte of the cell. Immersed 
in the eryolite bath are several carbon 
anodes, suspended from overhead bus- 
bars; these serve as the positive pole 
of the cell. 


OLTEN cryolite is the magic sub- 
stance which dissolves alumina 
(aluminum oxide) . The electric current 
passing through the molten cryolite 


‘bath decomposes the dissolved alumi- 


num oxide into its component parts: 
aluminum and oxygen. The oxygen is 
liberated at the anodes and escapes 
through the crust at the top of the 
bath. Aluminum is deposited on the 
bottom and the walls of the cells (the 
cathode), and forms a molten layer of 
metal at the bottom of the bath, 
whence it can be drained off into ladles 
and cast into pigs. 

The normal capacity of each cell is 
250 pounds of aluminum, sufficient to 
cast five 50-pound pigs. Into the mak- 
ing of each pound of aluminum go 
four pounds of bauxite, three-quarters 
of a pound of carbon electrode, and 12 
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Illustrations courtesy Aluminum Company of America 
Schematic diagram of an aluminum producing electrolytic cell 
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kilowatt-hours of electric energy. 

The aluminum reduction process is a 
continuous operation. As the molten 
aluminum is drained off, more alumina 
is added to the cryolite bath. The 
cryolite itself is not affected by the 
process, and is used over and over 
again. 

It is fortunate that cryolite is not 
affected by the process: the only com- 
mercial cryolite mine in the world is at 
Ivigtut, in Greenland. Greenland, you 
will recall, is now occupied by Ameri- 
can troops. It is probable that more 
eryolite may be found in Iceland. We 
have troops in Iceland. But there is 
no connection between United States 
troops and cryolite. We have all the 
cryolite that we are likely to need; we 
could also make synthetic cryolite, fully 
as good as the real thing. 

The pig aluminum still has to under- 
go several transformations before it 
becomes a battle-plane. The first step 
is to melt pig aluminum into ingots; 
this removes residual impurities and 
gives the bulk aluminum a more easily 
workable shape. 

Sometimes an aluminum alloy and 
not pure aluminum is required; then 
the alloying is done at this stage. One 
of the best known and most frequently 
used alloys is duralumin. This re- 
markable alloy, after heat treatment, 
is as strong as mild steel, but weighs 
only one third as much. Duralumin is 
the alloy principally used in aircraft 
construction. 

To become technical for a moment, 
aluminum has a specific gravity of 
2.70: one fourth to one third of other 
common commercial metals. The metal 
is non-toxic, is resistant to corrosion, 
and has high thermal and electrical 
conductivities. What is more impor- 
tant, aluminum is a most versatile 
metal; it may be cast, rolled into bar 
and rod stock, drawn into wire, or 
rolled into plate, sheet, or foil. It may 
be drawn into tubing, or into extrusion 
shapes; it may be forged or pressed, 
or made into screw-machine products, 
rivets, or nails, or made into powder. 
There is no other metal which can 
serve industry in as many-shapes and 
forms as can aluminum and its alloys. 

Now, just where is the choke-point 
in our aluminum production? 

There is no shortage of bauxite. We 
have, here and in South America, more 
than enough bauxite to make all the 
aluminum that we are going to need. 

Is there a shortage of labor? Em- 
phatically “No”! No skilled labor is re- 
quired for the mining of bauxite. The 
processing of bauxite into aluminum is, 
essentially, an automatic operation, re- 
quiring very little labor. 

There is no patent monopoly. All 
the important patents on the process- 
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ing of aluminum expired long ago. Nor 
is there a monopoly in our aluminum 
industry; at least, the courts say so. 
In addition to Aluminum Company of 
America, the metal is being processed 
by Reynolds Metals Company, and 
Bohn Aluminum Company is expected 
to be soon added to the roster. 
Admittedly, our aluminum plant fa- 
cilities are still too few: there are as 
yet only three alumina plants, and only 
five aluminum reduction plants. But 
the few million dollars necessary to 
build additional plants will never pre- 
sent an obstacle to increased aluminum 
production so urgently needed. 


4 es real choke-point of aluminum 
production is electric power. Remem- 
ber, 12 kilowatt-hours of electric energy 
are required to make one pound of 
aluminum. Last year, the aluminum 
industry needed, each day, enough elec- 
tric energy to supply all needs of a 
modern city with a population of 
25,000 persons for a whole year! 

We do not have enough electric 
power. Already the towns and villages 
in the vicinity of aluminum reduction 
plants are feeling the pinch, will feel 
it more as time goes on. The great 
hydro-electric plants are all working at 
full capacity. Even the new Bonneville 
Dam project, barely completed, already 
has its entire output earmarked. 


INSULATION 


Board Made of Glass 
Replaces Cork 


Woe importations of cork from 
Spain and Portugal becoming increas- 
ingly hazardous and_ uncertain, and 
with existing supplies in this country 
under rigid priorities, a new insulating 
board, said by experts to possess all 
of the insulating properties of cork, 
and to be superior in some qualifica- 
tions, holds considerable interest. This 
new board, produced by Owens-Corning 
Fiberglas Corporation for low-tempera- 
ture and roof-insulation applications, 
marks a development of unusual im- 
portance in that it will tend to release 
the United States from dependence 
upon cork in meeting the tremendous 
war-created demand for cold-storage 
refrigeration of perishable food sup- 
plies and industrial materials. 

Known as AE Board, the new insulat- 
ing material is made of pure glass 
fibers, compressed to a density of six 
pounds to the cubic foot, treated with 
a thermosetting binder, and completely 
enclosed in a sheath of asphalt that has 
a high melting point. Its heat conduc- 





This choke-point is now being broken 
with the aid of our Government. Not 
so long ago Jesse H. Jones, Federal 
Loan Administrator, announced that 
the Defense Plant Corporation will 
provide $52,000,000 for the construc- 
tion and operation of four aluminum 
plants by the Aluminum Company of 
America. With these additional plants 
American aluminum production should 
reach a much higher figure annually. 
Additional negotiations are now in 
progress with the Reynolds Metals 
Company and other aluminum pro- 
ducers. 

The four new plants will be com- 
prised of one alumina processing plant 
in Arkansas, and three aluminum re- 
duction plants: one located in New 
York; another in a western state; and 
a third in Arkansas. 

The ownership of the four new plants 
will remain with the Government. The 
Aluminum Company of America will 
merely operate them under a five-year 
lease, paying the Defense Plant Cor- 
poration 85 percent of net operational 
costs. The agreement provides that 
the new government plants must be 
operated at the same relative capacity 
as those now owned by the Aluminum 
Company of America. 

With care and vigilance, we shall 
have enough aluminum—enough to win 


the War! 


tivity is 0.265 B.T.U. per square foot 
per hour, per degree Fahrenheit, per 
inch thickness, at a mean temperature 
of 60 degrees, Fahrenheit. This com- 
pares with a figure of 0.27 for cork. 
Since the new insulating board is made 
of materials which are found in ade- 
quate quantities within the United 
States, a ‘supply sufficient to meet all 
essential needs is assured. 

It is estimated that the 1942 need 
for insulating materials for low-tem- 
perature installations will be in excess 
of 200,000,000 board feet. The feeding 
of the armed forces, the tremendous 
shifts in the industrial population, and 
the enormous expansion of industrial 
plants, all augment the normal re- 
quirements for cold-storage refrigera- 
tion. Adequate refrigeration is needed 
in the preparation, storage, and trans- 
portation of perishable foods and is an 
essential element in the processing of 
quick-frozen foods which today play an 
important role in the nation’s diet. The 
cold processing of industrial materials, 
including many oils, chemicals, and 
rayon, requires the control of tempera- 
tures within a narrow range, necessitat- 
ing adequate low-temperature insula- 
tion. 

The value of roof insulation for in- 
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dustrial buildings has been firmly es- 
tablished. Insulation of the roof cuts 
fuel and air-conditioning costs. It also 
tends to prevent condensation on the 
underside of the deck, and consequent 
damage which may be caused by root 
drip—an increasing problem in air- 
conditioned structures. Frequently the 
installation of adequate insulation in 
the roof makes it possible to reduce 
the size and cost of heating and air 
conditioning equipment. It is estimated 
that 300,000,000 square feet of roof 
insulation will be installed on new in- 
dustrial buildings between now and 
the end of 1943. 


The Fiberglas board is made in the’ 


“American Standard” size for refrigera- 
tion insulation—12 inches by 36 inches 
—and in thicknesses of one, one and a 
half, and two inches. The insulation 
has high resiliency, and shows almost 
complete recovery in five minutes after 
loading to 1728 pounds per square foot 
—a load far above the normal en- 
countered in refrigerated spaces or 
roof-deck service. 

All special-size pieces can be made 
up on the job by cutting the board to 
size, and sealing the cut edges with hot 
asphalt. The material can be sawed 
with an ordinary saw if the blade is 
frequently lubricated with kerosene to 
prevent the asphalt coating from gum- 
ming the teeth. For curved surfaces of 
large radii, the board can be slotted on 
one face and bent to fit the required 
curve. 


PLYWOOD—Soybean adhesives glue up 

to 2.3 billion square feet of plywood 
yearly—enough to make a four-foot 
“board-walk" around the equator four 
times, with several thousand feet of 
the strip left over. 


RESEARCH 


Organization Plans 
For the Future 


Neocon was recently made 
by the Auto-Ordnance Corporation, 
manufacturers of the Thompson Sub- 
Machine Gun, of the formation of a 
Department of Research and Devel- 
opment at Stamford, Connecticut, for 
the purpose of expediting America’s 
war effort, continuing improvements in 
its own manufacturing, and the devel- 
opment of post-war products to cushion 
industrial readjustment following all- 
out military production. 

This department includes Don D. 
Myers, well-known designing and re- 
search engineer of Toledo; Dr. H. H. 
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Anode plate being lowered into the steel tank of an Ignitron, an electrical 
rectifier that is playing a large part in present-day magnesium production 


Sheldon, formerly Professor of Physics 
at New York University and a con- 
tributor to Scientific American, and Mr. 
Albert Thomas, well-known inventor 
and designing engineer who was re- 
cently associated with the Glenn Mar- 
tin. Company. 


MAGNESIUM 


Production from the Sea 
Aided by New Device 


A BARREL-sIzED steel tank that sifts 
electrical charges through a pool of 
mercury is speeding production of two 
vital war metals by helping to “rescue” 
magnesium from the ocean and to ex- 
tract aluminum from bauxite. 

This “electrical alchemist” —known as 
the Ignitron—10 years ago was only a 
laboratory curiosity, but now is an im- 
portant industrial tool for producing 
the lightweight metals urgently needed 
for military aircraft. 

The Ignitron was developed by Dr. 
Joseph Slepian, associate director of the 
Westinghouse Research Laboratories, in 
co-operation with engineers L. R. Lud- 
wig and J. Hi; Cox. The device ex 
pedites war production by changing al- 
ternating current electricity into the 
direct current required in electro-chemi- 
cal processes used by magnesium and 
aluminum plants. 

Half a million kilowatts of direct cur- 
rent electricity—enough power to drive 
10,000 street cars—was added in 1941 
to the power supply of aluminum plants 
in the United States and Canada by the 
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installation of Ignitrons. Millions of 
pounds of magnesium are now being 
extracted from pumped sea water when 
magnesium hydrate is precipitated from 
the water, converted into magnesium 
chloride and reduced to magnesium by 
an electrolyzing process employing Ig- 
nitrons. About four and a half million 
tons of this important metal can be 
“rescued” from a cubic mile of sea wa- 
ter, according to statements by metal- 
lurgists. 

Suspended in the Ignitron’s tank is a 
eraphite electrode connected to the al- 
ternating current supply. In the bot- 
tom of the tank is a shallow pool of 
mercury. Fastened above the pool is 
an inch-long pointed piece of boron 
carbide the thickness of a pencil. This _ 
dips into the mercury and is the spark 
plug or igniter that makes the Ignitron 
work. 

In operation, positive electricity from 
the alternating current power line is 
conducted to the graphite electrode in 
the top of the Ignitron tank and also 
to the igniter. The instant this positive 
electricity reaches the igniter it forms 
a spark or “cathode spot” on the mer- 
cury pool and permits the power cur- 
rent to flow. When the current changes 
to the negative phase, the rectifying 
property of the mercury vapor prevents 
any discharge from passing in the re- 
verse direction. 

With 60-cycle current, this phenome- 
non is repeated 60 times a second, pro- 
ducing the required one-directional flow 
of current from the Ignitron to the in- 
dustrial process for which such current 
is needed. 
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INDUSTRIAL 


TRENDS 





NUTS, BEANS, SEEDS ... AND OIL 


(Ryeoter palms, swaying gracefully in the warm, scented 
breezes of the South Pacific, are an important part of 
the imaged landscape of song and fiction writer; of far greater 
importance are they to a wide range of industries which, 
today, are in somewhat of a dither as to what to do about 
those products of the coconut which no longer reach our 
shores from far-off lands of fabled romance. 

Outstanding product of the coconut palm is the oil yielded 
by the nuts, which, together with other vegetable oils from 
the Philippines and points west, enters such differing indus- 
tries in the United States as those concerned with the pro- 
duction of foods, paints, leather, soap, lubricants, metals, 
and explosives. 

Here is what the Department of Commerce has to say 
about the situation in oils and fats, the twins that are usually 
linked together and which include those of both vegetable 
and animal origin: “We normally produce domestically such 
food fats as we need and export, but domestic production is 
a third short of supplying all the fats and oils we need for 
soap, slightly more than a third short of those necessary 
industrially, and half short of our paint and varnish needs. 
Curtailment of our Far Eastern imports will directly affect 
the soap and glycerine, tin-plate, and textile industries, and 
will necessitate changes in composition among our manu- 
factured fats and oils products.” 

Agriculture in the United States is being stepped up in 
certain branches to contribute its share in making up these 
shortages. For example, during 1942-43, production of 
peanut oil will be aimed at a goal 600 million pounds in 
excess of that produced during the 1941-42 season; for soy- 
beans the figure will be 350 million pounds more, and for 
flaxseed some 100 million pounds. These increases will go a 
long way toward filling in the gaps left by coconut and other 
exotic oils in certain applications, but there is something 
about the coconut that makes its products particularly 
desirable. The oil gives quick-lathering properties to soap, 
in the manufacture of which it finds its widest use. The 
food industry consumes large quantities of coconut oil in 
the production of margarine, salad oils, shortenings, and so 
on. From it is obtained glycerine, essential to munitions 
manufacture, and this harks back to the soap industry in 
which glycerine is a major by-product that, today, is over- 
shadowing in importance the main product. 

But oil is not the only thing that the coconut yields; its 
shell, for example, is made into activated carbon which has 
the peculiar property of adsorbing gases and odors and finds 
application in the chemical industry as a decolorizing and 
clarifying agent. Greatest demand of the moment on acti- 
vated carbon is, of course, in the manufacture of gas masks. 

Before discussing the general trend that is rapidly develop- 
ing as a result of the current shortage in coconuts, it is inter- 
esting to note a specific case where research has already 
licked the problem in one typical American way. In the 
leather industry coconut oil has long been used for certain 
types of tanning operations, in which its non-oxidizing quali- 
Faced with the need for 
finding a suitable substitute, one oil processing company has 


ties are particularly desirable. 
developed from domestic vegetable products an oil for use 
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on leather that is said to be comparable in every way with 
coconut oil. So satisfactory is it, in fact, that interested 
parties have gone on record as saying that it is doubtful 
whether coconut oil will be able to re-establish itself im this 
particular industry after hostilities cease and supplies are 
once more available. 

It cannot be recorded, however, that the problem of coco- 
nut oil can be solved so readily in every case. But there is 
a silver lining which, properly developed, can undoubtedly 
eliminate completely the dark cloud, or at least reduce it to 
unimportant dimensions. South America holds the answer. 
In that vast continent are a number of natural nuts which 
yield oils that are chemically equivalent to coconut oil. 
They are available in large quantities and, at least in some 
cases, have shells from which can be made activated carbon 
for the uses mentioned above. 

There must be a joker somewhere. Otherwise, why would 
these sources of vegetable oils have remained undeveloped 
for so long, while the coconut held the center of the stage? 
There are several answers. <All of those South American 
nuts which yield sufficient quantities of oil to warrant com- 
mercialization have hulls that are hard to crack. Crushing 
the hulls bruises or crushes the kernels, which contain the 
oil, thus spoiling the nut for further processing. There have 
been small quantities of oil from the babassu and cohune 
nuts placed on the market by South American companies, 
obtained through the long and tedious process of cracking 
the hard shells by hand and then pressing the oil from the 
kernels. But since hand cracking proceeds at a rate of about 
180 nuts per hour, the oil output is exceedingly limited. 

A further obstacle, but one that is not insurmountable, is 
the reluctance on the part of many South American coun- 
tries to permit export of uncracked nuts of certain varieties. 
Reason, of course, is to keep the cracking industry at home 
for the benefit of native labor. ; 

Yankee ingenuity has gone to work on mechanical crackers 
for these tough nuts, with a considerable degree of success. 
Several crackers have been devised that will crack the hulls 
at a high rate of speed, leaving the precious kernel intact. 
With these available, and with increasing co-operation 
between the United States and its southern neighbors, there 
is every reason to believe that South American nuts of a 
variety of species will soon aid greatly in replacing the coco- 
nut. 

Here, then, is a definite trend in the vegetable oil industry 
which will be carefully watched by all other industries that 
have heretofore been dependent on oils imported from the 
Far East. And with one eye on the development of South 
American nut oils, the other eye will be kept on the field of 
synthetics at home. With such an opportunity opened by 
Mars, it is not hard to believe that the American chemist 
will soon pull from the bag a whole family of synthetics 
which will fit neatly into the industrial needs of the moment. 


SYNTHETIC RUBBER .. . AND OIL 


Vas petroleum industry which, directly or indirectly, sup- 
plies many of the sinews of peace and war, is going to play 
a much larger part in the synthetic-rubber picture than 
most people are aware of. Approximately three quarters of 
the production of this material at the end of 1941 was being 
made from petroleum-base raw materials. If the present 
trend continues, and it is indicated by government officials 
that it will, most, if not all, of the synthetic rubber bemg 
produced by 1943 will be made from products of the petrol- 


eum industry. 
yas) Cte 
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AN OPEN LETTER TO DONALD M. NELSON 


Dear Mr. Nelson: 


You are being widely quoted in the newspapers on the 
subject of dangerous complacency on the part of the 
American public in general and of American industry in 
particular. While I agree thoroughly with you that such 
complacency could, at the very least, prolong the length of 
the war and, at the worst, result in ultimate defeat of our 
nation, I feel that many of the charges of complacency are 
incorrectly aimed. Or, I might better say that some of them 
should be directed inward rather than outward. 

My thoughts in this important phase of our all-out war 
effort are prompted by intimate contact with American 
industry. They are based on observation of progress and 
on conversations and correspondence with key men in a 
broad range of productive endeavor. Because I feel that 
these thoughts will be valuable to you in your work, I am 
taking this means of bringing them to your attention. 

We—you and I and every other loyal American citizen— 
want to see this war prosecuted to a rapid and successful 
end. We all fully realize that the means lies in the hands of 
American industry. But such is the nature of present oper- 
ations that American industry is not permitted, m many 
cases, to exercise its ability to produce tanks and planes, 
ships and guns with the same efficiency and speed that has 
characterized its work in the past in the fields of consumer 
goods and heavy materials for civilian use. 

Why do I say “not permitted”? The reasons fall in several 
sectors, but, in my opinion, an outstanding one is in the 
limitations placed on production activities by the very men 
who should have the greatest interest in producing at the 
highest possible speed: Representatives of the Army and 
Navy charged with procurement and inspection. 

Some cases in point will clarify the condition as I see it. 
While I cannot, of course, reveal the confidential sources 
from which these “case histories” are drawn, you may be 
sure that they are well authenticated. 

First there is the case of a producer of machine-gun parts. 
The specifications to which machine-tool operators in this 
plant work call for tolerances so close that they can never 
be met in high-speed production. When they are met, by 
slow and tedious means, even the parts produced in that one 
shop are not interchangeable; assembly must be made by 
the cut-and-try method. Here is the direct antithesis of 
mass production methods, of the one system by which the 
production that we all want can be achieved. And the mili- 
tary inspectors of this work insist in one breath that the 
tolerances must be adhered to; in the next breath they call 
for production! 

Then there is the case of a shipbuilding program where 
work was held up for a week because the government inspec- 
tor on the job insisted that the welding electrodes being 
used were not the proper kind for the work. This insistance 
continued in spite of the fact that the workmen concerned 
were thoroughly familiar with welding procedure. It did not 
end until it was discovered that the inspector was using the 
wrong specification book! On this same job an inspector 
demanded that a certain part of the work be welded with 
5/32-inch electrodes instead of the 14-inch rods that were 
being used, again despite the practical working knowledge 
of the workmen. In this case, as in many others, the manu- 
facturer must bow to the orders of the government repre- 
sentatives in order to keep things moving at all. 

In a third case, finishing operations on 37mm anti-tank 
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gun mount are being carried out with 14-inch grinding 
wheels, just because the specifications call for such proce- 
dure. In the opinion of men who are qualified by experience 
to know, this lengthy operation serves no good purpose as 
far as the final performance of the gun is concerned, and 
might well be eliminated, with a definite speed-up of pro- 
duction. 

I could go on with several more examples, but I am sure 
that those given will serve the present purpose. 

From these case histories it is apparent that a great 
obstacle to full-speed production is hide-bound tradition in 
military circles. It appears that the men who are vested with 
the responsibility of supervising production in various indus- 
tries are seldom selected for their knowledge of the particular 
work which they are to control. 

This brings us to suggestions for a possible solution of 
some of the troubles that are inherent in any system in 
which production control requires specialized knowledge, if 
production is to be kept at the highest possible peak. 

Army and Navy procurement officers and inspectors 
should be selected from the ranks of industrial technicians, 
rather than from the Services. Draw them from the auto- 
motive industry for supervision of automotive problems, 
from welding concerns for inspection of welding jobs, from 
ship-building yards for control of ship-buildmg operations. 
If it is feared that technicians so selected might be biased 
in favor of their own organizations, set up a ruling that no 
man is to represent the government with the specific com- 
pany from which he was drawn. 

This procedure would probably not be looked upon with 
favor by Army and Navy officials because these men would 
not be instilled with the proper military spirit, would not 
hold to the traditions of the Services. 

Let us assume that these are valid objections. Then 
give to these technicians who are to speed up production an 
intensive training course in the Army or Navy, thus pro- 
viding such background as seems essential. This course, 
consuming perhaps two or three months, certainly would 
not hold up production any more than it is being held up 
at present by the sort of thing outlined in the case histories 
above. And when these men finish their traiming they 
would be qualified to couple the requirements of the Serv- 
ices with their expert knowledge of the requirements of mass 
production methods. 

What I have proposed is merely an adaptation of the 
fundamentals upon which American industry has grown to 
world supremacy. When the right man is put in the right 
job, things hum; when the wrong man is invested with 
authority that no one can question, there is created a choke 
point that is all too frequently blamed on almost everything 
but the one out-of-place factor. 

Very truly yours, 
A. P. Peck 
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MISCELLANY 


Patents and Free Enterprise 


Anti-Trust Laws Can Control Abuse of Patents With- 


out the Necessity of Destroying Patent Rights 


WILLIAM R. BALLARD 


General Patent Attorney, 
American Telephone and Telegraph Company 


T HE American patent system seems 
to do well the thing it was in- 
tended to do, namely, “to promote the 
progress of science and the useful arts.” 
We are the most inventive and progres- 
sive people in the world, and during 
the past century and a half over two 
and a quarter million patents have 
been issued to inventors. Right now, 
however, there is agitation in certain 
quarters to change our patent laws 
radically on the ground that they are 
in collision with the anti-trust laws, 
that they take something from the 
public merely to benefit an individual, 
and that they are being misused by 
patentees. The reasons back of this 
agitation are wholly unsound, but there 
is real danger that they may prevail 
and kill the goose that lays the golden 
eggs. 

A patent is not a private privilege 
carved out of the public domain. So 
far from being a means of taking some- 
thing from the public and giving it to 
an individual, a patent is a means for 
getting something from an individual 
and giving it to the public. If a man 
makes an invention of the kind which 
can be protected by a patent, it is 
something which the public does not 
then have, and to which it has no 
claim. That invention belongs to the 
man who made it. He may, if he 
choose, keep it secret and practice it to 
his own profit. He may, if he choose, 
let the art die with him. If anyone 
surreptitiously filches his secret inven- 
tion, he has his remedy at law for the 
injury. The patent system is designed 
to induce him not only to do the in- 
venting but to disclose his invention 
and give it to the public gratis after 
the term of the patent, in return for 
the assurance that he will be protected 
in the exclusive use of his own for those 
seventeen years, notwithstanding the 
disclosure. In this transaction, it is 
clear that only the inventor gives up 
anything of substance. To purchase 
the residuary rights in his invention 
the public contributes neither money 
nor anything else it possesses. It gives 
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only a promise of temporary protection 
for the inventor’s own intellectual 
property so that he may, if he can, 
make a profit for himself during the 
period of protection. 

As long ago as 1852 Daniel Webster 
stated it as plainly as this: 

«| . The Constitution does not at- 
tempt to give an inventor a right to 
his invention, or to an author a right 
to his literary productions. No such 
thing. But the Constitution recognizes 
an original, pre-existing, inherent right 
of property in the invention, and au- 


@ Even in times of economic uncer- 
tainty, the patent remains the corner- 
stone of business and industry, large 
and small. In view of current attempts 
to undermine our patent system by at- 
tacking it as a system which fosters 
“trusts” and makes it possible for an 
inventor to establish a "monopoly," the 
present article is unusually timely. By 
emphasizing that the inventor gives 
something to the public, rather than 
taking from it a right which the public 
should possess, the author stresses that 
phase of our patent law which is funda- 
mental, yet all too often overlooked.— 
The Editor ® 


thorizes Congress to secure to inven- 
tors the enjoyment of that right. But 
the right existed before the Constitu- 
tion and above the Constitution, and 
is, as a natural right, more clear than 
that which a man can assert in almost 
any other kind of property. What a 
man earns by thought, study, and care, 
is as much his own, as what he obtains 


by his hands. It is said that, by the. 


natural law, the son has no right to 
inherit the estate of his father—or to 
take it by devise. But the natural law 
gives a man a right to his own acquisi- 
tions, as in the case of securing a quad- 
ruped, a bird, or-a fish by his skill, in- 
dustry, or perseverance. Invention, as 
a right of property, stands higher than 
inheritance or devise, because zt 2s per- 
sonal earning. It is more like acquisi- 
tions by the original right of nature. 
In all these there is an effort of mind 
as well as muscular strength. 

“Upon acknowledged principles, rights 
acquired by invention stand on plainer 
principles of natural law than most 
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other rights of property. Blackstone, 
and every other able writer on pub- 
lic law, thus regards this natural right 
and asserts man’s title to his own 
invention of earnings. 

“The right of an inventor to his in- 
vention is no monopoly. It is no mon- 
opoly in any other sense than as a 
man’s own house is a monopoly. A 
monopoly, as it was understood in the 
ancient law, was a grant of the right to 
buy, sell, or carry on some particular 
trade, conferred on one of the king’s 
subjects to the exclusion of all the rest. 
Such a monopoly is unjust. But a 
man’s right to his own invention is a 
very different matter. It is no more a 
monopoly for him to possess that, than 
to possess his own homestead. 

“But there is one remarkable differ- 
ence in ‘the two cases, which is this, 
that property in a man’s own in- 
vention presents the only case where 
he is made to pay for the exclusive en- 
joyment of his own. For by law the 
permission so to enjoy the invention for 
a certain number of years is granted, 
on the condition that, at the expira- 
tion of the patent, the invention shall 
belong to the public. Not so with 
houses; not so with lands; nothing is 
paid for them, except the usual amount 
of taxation; but for the right to use his 
own, which the natural law gives him, 
the inventor, as we have just seen, pays 
an enormous price. Yet there is a 
clamor out-of-doors, calculated to de- 
bauch the public mind.” (Emphasis by 
Mr. Webster.) 

Chief Justice Marshal said of the 
patent: “It is the reward stipulated 
for the advantages derived by the pub- 
lic for the exertions of the individual, 
and is intended as a stimulus to those 
exertions . . . The public yields noth- 
ing which it has not agreed to yield; 
it receives all which it has contracted 
to receive. The full benefit of the dis- 
covery, after its enjoyment by the dis- 
coverer for 14 (now 17) years, is pre- 
served; and for his exclusive enjoyment 
of it during that time the public faith 


is pledged.” 

Ec is sometimes said that patentees 
have a practice of prolonging the life 

of their patents beyond the 17-year 

period. This is done, we are told, by 

taking out improvement patents. 

The simple fact, of course, is that no 
patentee can prolong the life of his 
patent by so much as a single day. 

When a patent has run its 17 years, 
it ceases at once to be a bar to anyone 
in any way. The making, using, or 
selling of the thing covered by the 
patent is as free to one man as to 
another; and this is true whether im- 
provement patents have been taken 
out or not. 
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And during the life of the patent one 
man as much as another is free to 
make and to patent improvements on 
the preceding invention. Of course, the 
man who makes the best improvement 
will, after the first patent expires, be 
in a better position to compete (so far 
as patents are concerned) than the 
man who makes a poor improvement, 
or none. If the same man who con- 
_ducted a business under the first patent 
makes the best improvements he, of 
course, will have this competitive ad- 
vantage; but this is the result of his 
effort and ability in making the im- 
provements—not in any sense because 
of an extension of the monopoly of his 
old patent. 

In this matter of making and patent- 
ing improvements there is a field of 
perfectly free competition. If the out- 
sider, who wants to get in, has the 
ability and is willing to spend the time, 
money, and effort required to make 
and to patent the best improvements, 
he will hold the advantage in the busi- 
ness over the original patent owner 
when that patent expires. If he has not 
the ability or is not willing to make the 
effort, there is no reason why he should 
be permitted to take, free of cost, the 
improvements of someone else who has 
spent time, money, and effort in per- 
fecting them. 


W E sometimes hear it said that the 
assignment of a patent—especially 
an assignment to a corporation—diverts 
it from its intended purpose and turns 
it to an unforeseen and undesirable end 
such as “the pursuit of gain.” There is 
no truth in this. 

It seems almost too obvious to re- 
quire stating that the very purpose of 
the patent law in granting an inventor 
a patent is to enable him to reap a 
profit on the invention. The chance to 
do that is his reward for contributing 
to the advancement of science and the 
useful arts by making and disclosing 
the invention. From the point of view 
of the public, it is of no importance at 
all whether the patentee makes the 
profit by manufacturing and selling the 
invention himself, or makes it by sell- 
ing his exclusive right to someone else. 
If he sells his patent to someone else, 
the purchaser, whether a corporation 
or an individual, gets no rights which 
the original patentee did not have. 

Obviously either the inventor or his 
assignee may use the patent unlaw- 
fully; just as he may use any other 
private property unlawfully. For ex- 
ample, he may make an agreement or 
combination in restraint of trade which 
involves his patent, just as such an 
agreement may involve his grain or his 
horses. But the cure for this is not to 
decry the sale of the patent or the 
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grain or the horses, but to prosecute the 
perpetrator of the agreement (whether 
inventor or assignee) under the anti- 
trust laws if he transgresses those laws. 
Some seem to assume that a pat- 
entee, as distinct from the owner of 
other property, is under some special 
obligation to society. Having read 
Article 1, Section 8, of the Constitution 
and found that the granting of the 
patent is intended “to promote the 
progress of science and useful arts,” 
they jump to the conclusion that it is 
the patentee upon whom falls the duty 
of promoting the progress of science 
and the useful arts. Of course, this is 
plain foolishness. The Constitution ex- 
pressly states that it is Congress that 
is to promote the progress of science 
and the useful arts. And the precise 
way Congress is to promote them is 
stated, namely: “by securing for lim- 
ited times to... inventors the ex- 
clusive right to their . . . discoveries.” 
So, it is the fact that the exclusive 
rights are granted which promotes the 
progress of science and the useful arts, 
and not something the patentee is ex- 
pected to do after the grant is made. 
Once made, the grant, like any other 
piece of property, is something belong- 
ing entirely to the grantee. It is in- 
tended for his benefit and with it he 
may, as with his horse or his grain, do 
just as he pleases. The patentee’s ob- 
ligation to society is no greater, and of 
course no less, than the obligation of 
the holder of any other piece of per- 
sonal property. The patent is merely 
property he has bought by yielding the 
price specified by the Government. 


oO” course, anyone so blind as to be- 
lieve that human beings have al- 
ready attained such perfection that we 
can now thrive and progress without 
the stimulus of any private ownership 
at all will object to the private owner- 
ship of the patent right, and, since it 
seems easier to vilify this right as a 
“monopoly” than it is the correspond- 
ing monopoly in one’s horse or his 
grain, it is natural that such a person 
should pick on patent property for 
propaganda purposes. 

Quite obviously, the right of any per- 
son in any private property does, to 
some extent, limit the freedom of 
others in conducting their business en- 
terprises (and in other ways). If A 
owns a farm, B, of course, is not free to 
conduct an agricultural enterprise that 
would involve planting and cultivating 
A’s acres. Just so, if A owns a patent 
on an invention, B is not free to con- 
duct a manufacturing enterprise which 
would involve the making and selling 
of A’s invention. And most certainly 
in neither case is there any reason why 
B should be “free” to do such a thing. 
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The American idea of free enterprise 
is not that a man should be free with- 
out permission to do business with the 
property of others, but that so long as 
he respects the property and other 
rights of his fellow men he shall be 
free to conduct whatever enterprise he 
will, wherever he will, and for such 
time and in such way as he may choose 
—and especially that he shall be free, 
so far as possible, from interference by 
the Government. 


4 pa basic relation between patents 

and free enterprise is so simple that 
it can be stated in one paragraph. It is 
precisely the same relation as between 
any other private property and free 
enterprise. While a man’s, or a com- 
pany’s, ownership of private property 
is always in a true sense a monopoly of 
that property, and the control of it is 
often referred to as absolute, neverthe- 
less it is also always true that the use 
of such property, whether it be pat- 
ents, or grain, or horses, is subject to 
the general laws governing the use of 
property, as, for example, the anti-trust 
laws. And while, as already noted, 
private ownership of property is neces- 
sarily a limitation on the activities of 
others, it is also true that private 
ownership and a complete control of 
the property involved not only promote 
free enterprise but are almost essential 
to it. No one can have a really free 
enterprise based upon a farm or a 
grocery store unless he has complete 
control of the farm or the store, and 
the same is true as to patents. The 
ownership of patents and the complete 
control they give of the invention cov- 
ered are the cornerstones of hundreds 
of small enterprises in this country. 

To propose the destruction of useful 
property merely because it might be 
used as the subject of an agreement in 
restraint of trade, or otherwise in con- 
travention of law, is childish. That, in 
substance, is what some now propose 
as to patents. History indicates that 
oil is more likely to be used as the 
basis of combinations in restraint of 
trade than are alphabet blocks or 
tigers, but that is no reason for de- 
stroying or for denaturing the oil; and 
anyone who suggested that as the rem- 
edy would risk a trip to a clinic for 
mental observation. 

Experience shows that patents, like 
oil, contribute to the public welfare. 
Let them remain as they are and con- 
tinue their good work of promoting 
science and the useful arts. If owners 
of patents use them as the basis of 
agreements or combinations to get con- 
trol of things which the patents them- 
selves do not cover, the remedy is not 
to destroy the patent right but to-en- 
force the anti-trust laws. 
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Air-Conditioning Fish 


Mechanical Means Used to Provide Oxygen, Keep 


Temperature Low When Transporting Hatchery Fish 


F. WALLACE TABER 


pee rearing of fish fry has 


long been a constant headache to 
all concerned—not excluding the fish. 
Nevertheless, every state in the Union 
now rears fish fry for restocking de- 
pleted streams and lakes, some states 
boasting several million fry production 
annually; others only a few thousand. 
Nevada is in the latter category, but 
were she granted a handicap because 
of the many problems with which she 


Blower and motor 


must cope, she would undoubtedly be 
in the first rank. 

Fish require oxygen to live; lack of 
oxygen results in suffocation. Fish do 
not, however, utilize the O part of H.O; 
they are not capable of breaking down 
the compound. The oxygen which fish 
breathe is that which has been dis- 
solved in the water. The dissolved oxy- 
gen is extracted by means of the haem- 
oglobin of the fish’s blood, which 
comes into very close contact with the 
water as a result of the extremely thin 
gill membranes through which the 
blood freely circulates. Therefore, not 
all water is capable of sustaining fish 
life; fish must have oxygen dissolved 
in water to live. 

It is likewise a well-known principle 
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of physics that colder water has a 
greater capacity for dissolved oxygen 
than has warm water. The lower the 
temperature, the greater the potential 
oxygen carrying capacity; conversely, 
the warmer the water, the smaller the 
dissolved oxygen carrying capacity. 
Therefore, it is desirable in transfer- 
ring fish aboard a truck not only to 
keep the water constantly aerated, but 
also to maintain a low temperature so 
that the water will take on the oxygen 
as it is passed through the liquid. 

In most states, when fish are trans- 
ferred from hatchery to wild streams 
and lakes, an ordinary air pump sup- 
plies the necessary aeration and a cake 
of ice maintains the desirable low tem- 
perature. Not so in Nevada! There the 
sweltering desert temperatures hover 
around 118 degrees in the shade for 
days on end, and a cake of ice lasts 
about as long as the well-known snow- 
ball. Nevertheless, Nevada fisheries 
experts last year carried more than 
120,000 baby fish well over 2000 miles 
with losses so small as to be negligible. 

Machinery made possible this suc- 
cess. Mounted on the back of a truck, 
a pump driven by a one horsepower 
engine circulates water through the 
fish tank. In operation, water is drawn 


a 
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Blower supplies air; pump produces water spray 
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from the bottom of the tank and dis- 
charged with considerable force from 
small spray jets spaced along a com- 
mon delivery line. The tank is com- 
pletely covered with a tight-fitting lid 
into which is cut a slot-like opening in 
the rear part of the cover. A funnel- 
like ventilator situated forward on the 
cab collects air when the truck is in 
motion, passes it through the spray of 
water, to be finally exhausted through 
the opening in the rear of the cover. 
Not only does the continual breeze ade- 
quately aerate the falling water but at 
the same time the evaporation thus 
brought about is sufficient to keep the 
water several degrees below the atmos- 
pheric temperature. On one trip of a 
hundred miles with the air temperature 
oscillating between 112 and 114 de- 
grees, Fahrenheit, spring water with an 
original temperature of 77 degrees 
gained but a single degree over the 
entire trip. A tank of water similarly 
treated, but minus the ventilator, 
jumped from 77 degrees to nearly 90 
during the first hour of running. Need- 
less to say, the bass fry in this check 
tank were all dead long before the des- 
tination was reached. 


sEcOND method of aeration is now 
being tried because of the difficul- 
ties encountered when the truck has to 
stand idle with the fish on board. In 
such a condition there would naturally 
be no air circulation. In these experi- 
ments a blower of the squirrel-cage 
type is mounted above the motor and 
connected by a belt to the motor shaft. 
The blower is in turn connected to an 
air duct that leads the air into the 
spray chamber above the water. 
This mechanical method of forcing 
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the air through the spray has the ad- 
vantage of cooling the tank water while 
the truck is at rest as well as when the 
truck is traveling along the highway. 
It also produces a uniform air flow 
throughout the spray chamber at all 
times, while the flow of air introduced 
by the funnel mounted on the cab 
varies with the velocity and direction 
of the wind and the speed of the truck. 
_ Ralph H. Olson, inventor of this 
cooling system, tested the apparatus 
during last July and August, the hot- 
test season on the desert. Some 15,000 
miles were chalked up under the most 
adverse desert conditions, with tem- 
peratures often ranging up to 120 de- 
grees in the shade. During this time 
300,000 bass and blue-gill fry were car- 
ried through in fine shape. “The fish 
arrived at their destinations just as 
lively, if not more so, than when they 
left the hatchery,’ Mr. Olsen said. 
“Some of the trips were as far as 600 
miles one way, yet I have never used a 
single pound of ice even though the 
trips are often made during the heat of 
the day.” 


OZONE 


Still Much to be Learned 
About its Effects 


ie asisrs are reaching a better under- 
standing of the toxic effect of ozone on 
humans, concerning which there has 
been a surprising lack of agreement 
among investigators, according to Clark 
E. Thorp of Chicago, industrial chem- 
ist, in a report to the Americal Chem- 
ical Society. 

Ozone, a faintly blue form of oxygen 
which is present in minute amounts in 
the atmosphere and is encountered in 
many phases of modern electrified in- 
dustry, is formed in practical quantities 
by spark discharges and by ultra-violet 
rays. Spark discharges also form nitro- 
gen oxides from air. Tests reported by 
Mr. Thorp show a large difference of 
toxicity between pure ozone and ozone 
containing nitrogen oxides. 

“Ozone free of oxides of nitrogen is 
non-toxic in concentrations below 20 
parts per million.” Mr. Thorp says. 
“Ozone containing 47 percent nitrogen 
oxides has bactericidal properties. 

“Ozone plus nitrogen oxides may be 
more toxic than nitrogen oxides alone 
and should be investigated further. The 
variance of opinion to ozone toxicity is 
probably due to results obtained with 
ozone containing varying amounts of 
nitrogen oxides.” 

Two hundredths of one part of pure 
ozone per million can be detected only 
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by chemical analysis, but five-hun- 
dredths of a part per million is detect- 
able by a keen sense of smell. One 
tenth of a part per million of pure ozone 
results in an easily detectable, but not 
unpleasant, cloverlike odor. 

At one part per million, the odor still 
is not unpleasant, although continued 
exposure became annoying to 25 per- 
cent of those tested. Exposure of seven 
hours a day for five days did not cause 
irritation of nose and throat. 

Three parts per million of pure ozone 
has no killing power on coli (bacteria) 
in water, or on bread mold spores in 
air; nor has ten parts per million any 
effect on mice after six hours’ expo- 
sure. Fifteen parts per million bubbled 
through a representative sample of 
algae, tiny tree plants growing in water, 
for one hour had no noticeable effect; 
after six days the algae had tripled in 
growth. 

Four hours’ exposure to air contain- 
ing 20 parts per million of pure ozone 
did not affect mice, nor produce sore- 
ness of nose or throat in humans. But 
30 parts per million caused coma in 
mice after five hours’ exposure, though 
coli were not killed. The mice revived 
when subjected to normal air. Five 
hours’ exposure to 50 parts per million 
killed mice, but this proportion used in 
six hours’ aeration of flour did not kill 
any weevils or affect larvae. 

One hundred parts per million of 
pure ozone were lethal to mice in one 
hour, and a one-minute exposure of hu- 
mans resulted in dried skin, severe sore 
throat. One hundred parts per million 
also killed 20 percent of the coli in water 
containing 500 coli per cubic centimeter 
with one hour of aeration per liter. 

The effect of impure ozone, containing 
47 percent oxides of nitrogen and 53 per- 
cent ozone, was quite different. Accord- 
ing to parts per million, the following 
observations were reported: one-hun- 
dredth of a part per million—threshold 
for keen smell; two-hundredths—easily 
detectable to people; five-hundredths— 
odor objectionable to some people; one- 
tenth—acid odor highly objectionable, 
causing sharpness in throat. 

One part per million, the limit at 
which a test was made on humans— 
produced headache after two hours and 
sore throat after three hours; three 
p-p.m.—kills all coli in water when coli 
number less than 220 to the cubic cen- 
timeter, five hours’ aeration per liter; 
five p.p.m.—kills all coli in water when 
coli less than 1,000 per cubic centi- 
meter, five hours’ aeration per liter. 

Ten p.p.m.—lethal to mice in five 
hours’ exposure; 15 p.p.m.—kills algae 
after ten minutes’ bubbling through 
water, and algae did not grow again in 
the water; 30 p.p.m.—kills all coli in 
water when coli less than 1,000 per 
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cubic centimeter, five minutes’ aeration 
per liter; 50 p.p.m.—kills flour weevils 
and 80 percent of larvae after 30 min- 
utes’ aeration through flour, turns flour 
light brown in color. 

“The toxic limit for nitrogen oxides 
has been determined to be 2.3 parts per 
million by weight,” Mr. Thorp says. 
“The toxic limit for ozone containing 47 
percent nitrogen oxides is shown in this 
report to be only 1 part per million, 
which would be the equivalent of about 
0.5 part per million for the oxides of ni- 
trogen. The presence of ozone evidently 
increases the toxicity of nitrogen oxides 
to a considerable degree. Although it 
would require a comprehensive physio- 
logical test on humans, this action 
should be investigated further by some 
one equipped to carry out such re- 
search.” 

Each molecule of pure ozone has 
three atoms of oxygen. Used commer- 
cially for sterilizing water, purifying air, 
and bleaching, ozone is one and a half 
times denser than ordinary oxygen gas. 
It is created every time a silent electric 
discharge goes through a current of oxy- 
gen or air. 


GASOLINE—Motor fuel for highway 
use, reported in these pages in our 
February issue as totaling 22,000,000 
gallons in 1940, should have been 
placed at 22,000,000,000 gallons. 


SPORTS EQUIPMENT 


Must be Conserved 


“For the Duration" 


Ar the recent National Sportsmen’s 
Show in New York (also at numerous 
others held throughout the country) 
exhibitors generally cautioned sports- 
men to treat their equipment kindly 
and thereby help win the war. Before 
long the shortage of metal, rubber, 
cork, and other materials will be very 
evident. One material which must be 
conserved is wool, for it is used not only 
for clothing, but to a very large extent 
in felt, and felt is utilized to a greater 
degree in sports goods than the average 
person realizes. Its application ranges 
from boot and moccasin linings to 
shoulder pads for hunters and heavy 
fishing tackle harness, archery arm 
guards and targets, camping equipment. 
In motor boats and airplanes it is em- 
ployed to absorb vibration; it is used 
for canoe and boat seat cushions, hel- 
mets for participants in speed events 
on land, air, and sea, and so on. It 
finds its way into skiing outfits and 
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many other sports costumes and acces- 
sories, golf club grips, and hundreds of 
other items. 

Variable cushioning properties make 
felt an ideal shock absorber. For ex- 
ample, in a baseball catcher’s mitt felt 
with non-resilient qualities must be 
used; otherwise the ball would bounce 
out of the palm. And yet, for various 
other purposes, high resiliency is called 
for, as in helmets, tumbling mats, bas- 
ketball knee-pads and so forth. Thick 
felt insoles are unsurpassed in_ cases 
where boots are too large, especially 
when long hikes are in prospect. These 
insoles can be cut with scissors to give 
maximum foot comfort. 


OIL TRANSPORT 


On the Mississippi Will Reach 
200 Million Barrels in 1942 


IND oer 200,000,000 barrels of crude 
oil and petroleum products will be 
moved on the more than 5000 miles of 
the Mississippi Waterways System to 
inland refineries and markets in 1942, 
helping to relieve the railroads now 
when they are so burdened, and when 
tank cars are needed in unprecedented 
numbers for West Coast and East Coast 
services to replace tank ships. 

The increase in the movement of pe- 
troleum on the inland waterways has 
been phenomenal, according to authori- 
tative reports. The estimated 1942 total 
will be more than four times the less 
than 50,000,000 barrels moved in 1933. 
Not only has transportation on the 
main waterways increased spectacularly, 
but new oil ports, such as Minneapolis- 
St. Paul, have been opened up within 
the past two or three years. Prior to 
1939, scarcely any petroleum moved 
into the Twin Cities by water. 

Petroleum moves in barges out of 
all the great oil ports on the Gulf of 
Mexico, from Corpus Christi to New 
Orleans, up the Mississippi to the Mis- 
souri, the Illinois, the Tennessee, the 
Cumberland, the Ohio, the Allegheny, 
the Monongahela, and the other navi- 
gable rivers in the system. On the Ohio 
and Monongahela, barge-borne petro- 
leum is transported from the south- 
west to ports 100 miles above Pitts- 
burgh. On the Kanawha, petroleum 
reaches Charleston, West Virginia. Us- 
ing the Ilinois River and canal, ship- 
ments from the Gulf of Mexico can 
enter the Great Lakes waterways sys- 
tem. Up the Missouri petroleum moves 
to new terminals in Iowa and Ne- 
braska. 

The number of river-side oil terminals 
on the Mississippi system has grown 
tremendously. At the end of 1941 there 
were listed 252 terminals at 135 points 
in 17 states. Two years before, in 1939, 
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only 160 oil terminals were reported. 
The terminals are of all sizes, some of 
the most modern providing storage and 
terminal facilities for more than 5,000,- 
000 gallons of petroleum products. 
Nearly one fourth of the country’s 
entire refining capacity is concentrated 
along the Texas and Louisiana Gulf 
Coasts, from which the inland barge 
movement gets most of its supplies. 


TUBING 


For Electrical Insulation 


is Strong, Flexible 


A NEw tubing with excellent resistance 
to brittleness down to —50 degrees, 
Centigrade, has been developed by the 
Irvington Varnish & Insulator Com- 





Can be tied in knots 


pany. This transparent tubing, known 
as Transflex, was made especially to 
secure continued, effective insulation 
on aircraft flying at high altitudes; it 
has already been utilized by such com- 
panies as Douglas Aircraft and Cur- 
tiss- Wright. However, its toughness and 
rubber-like qualities make it useful for 
a variety of other industrial and elec- 
trical applications. For example, the 
transparency of Transflex permits quick 
location of wire breaks and ready 
identification of wires which have been 
snaked through it. 

Transflex is a Fibronized tubing 
available from size No. 14 to 2 of an 
inch inside diameter; it is extremely 
flexible, as shown by the accompanying 
photograph. Its tensile strength is 3000 
pounds per square inch. Its dielectric 
strength (conducted on a tubing with 
a wall thickness of approximately .020 
of an inch) is 850 VPM when dry and 
815 VPM when wet. Water absorption 
is 0.4 percent in weight after 24 hours 
immersion. 


USEFUL PLANT 


Bamboo Can Supply 
All Human Needs 


War is the most universally-used 
plant that grows? Is it, as many have 
stoutly maintained, the coconut palm? 
Or sorghum, maize, sugar cane, or pea- 
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nut? No, not one of these, according 
to Dr. Willard M. Porterfield, Jr., of the 
United States Soil Conservation Serv- 
ive. It is bamboo. 

There is not a category of human 
needs which cannot be supplied by some 
form of product of bamboo, declares Dr. 
Porterfield. Food, weapons, shelter, im- 
plements, clothes, furniture, baskets and 
containers, bridges, conduction pipes, 
paper, cable, ornaments, and many very 
specialized articles are made from it. 

The Forest Research Institute of 
Dehra Dun in India believes that the 
final solution of the world’s recurring 
shortage of raw material for paper will 
only be found in the forest and waste 
lands of the tropical and sub-tropical 
belts, with bamboo the most important 
product. 

Bamboo has figured largely in the 
past history of Asiatic and many trop- 
ical peoples and has been the subject of 
artistic rendering in all the arts. The fa- 
mous Bamboo Books, containing more 
than 100,000 seal characters, comprising 
15 different works dealing with the his- 
tory of China for 2200 years, were writ- 
ten on tablets made of bamboo which 
were strung together like a fan. 

To bring the uses of bamboo up to 
date, a bamboo basket has been de- 
signed and used by the Chinese to pro- 
tect their most important buildings 
from Japanese air raiders. According to 
W. R. Peck, Counsellor of the United 
States Embassy, Chungking, China, the 
Chinese construct a three-story bamboo 
framework atop buildings and load all 
three floors with cut bamboo. When a 
bomb hits, it is harmlessly detonated 
before it reaches the building itself— 
Science Service. 


ROAD-RAIL 


Vehicle for Use in 
Explosives Plants 
A SPEEDY motorized vehicle which 


rolls on rubber tires on the highway 
or on a railroad track, is being used 





At home on road or rail 
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How A Bis Business Man Appears To His Wite 


“4- OOK at him over there, grinning 

ilies to himself! Strange how little a 
man can change in fifteen years! The 
big boss one minute—and like a little 
boy the next! 


“He was mostly ‘little boy’ before 
we were married. He’d been coming 
around for a couple of years, and Id 
just about given him up. Then, sudden- 
ly, he was very much a man, rushed me 
off my feet and almost before I knew 
it, we were married. 


“When we were newlyweds he was only 
a bookkeeper, and he’d come home in 
the evening all tired and discouraged. 
Other fellows at the office had been 
promoted, and he didn’t know what 
to do about it. One night I forgot 
myself and said, ‘If you don’t do any- 
thing about it, Mr. Stick-in-the-Mud, 
no one else ever will!’ Then I was sorry, 
when I saw how I'd hurt him. 
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“But it must have made him think 
hard, because one evening the follow- 
ing week he came home looking as 
though he’d just robbed the piggy 
bank. He told me he’d enrolled for a 
course of executive training. He thought 
I'd be angry, because we were still pay- 
ing for the furniture. The ‘little boy’ 
and the man, all mixed up! 


“After that, his whole point of view 
toward business seemed to change. One 
promotion followed another, until a 
few years later he became Treasurer of 
the company. Now he’s beginning to 
surprise me. Says he expects to be 
Vice President soon! 


“Of course, he’s just as modest as 
he ever was. He'll tell you he got the 
breaks, but I know better. He got the 
breaks because he’d learned how to 
grasp them when they came. He's really 
smart—and so was I when I said ‘I do’ 
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to a little boy turned man!” 

What does the lady in your life think 
of your success? Get more of the 
Alexander Hamilton Institute’s story 
in the famous little book, ‘‘Forging 
Ahead in Business.” Tells how the 
Institute’s timely training is helping 
thousands of men to do a better busi- 
ness job in these wartime days. Just 
clip and mail the coupon—today! 
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to eliminate some of the hazards in 
the movement of explosives at arsenals 
and powder depots. Called the “Auto- 
Railer,”’ the vehicle employs special 
rubber tires, developed by The B. F. 
Goodrich Company, which work in 
conjunction with conventional flanged 
guide wheels for operation on railroad 
tracks. Designed and manufactured by 
the Evans Products Company, the 
Auto-Railer has a top speed forward 
or reverse of 60 miles an hour, either 
on highway or rail, and, thanks to the 
windshield-wiper action of the non- 
skid treads, it can be stopped as quickly 
on the rails as can « modern automo- 
bile on the road. 

The transition from highway to rail 
takes but a few seconds. The rail as- 
sembly is operated by a hydraulic jack, 
controlled from the driver’s seat, which 
lowers or raises the flanged steel guide 
wheels. On the rails, the rubber tires 
bear a portion of the load normally car- 
ried entirely by the flanged rail wheels. 

Weighing 8750 pounds, and capable 
of carrying 3000 pounds of explosives, 
the vehicle is completely spark-proofed, 
with exterior wiring throughout, while 
the cushioning properties of the rubber 
tires eliminate jolts and jars. 

Several of the vehicles are already in 
use at one of the Ordnance Depart- 
ment’s bomb and shell loading plants 
in Ohio, and more units are in manu- 
facture for use in other arsenals. 


PSYCHIC RESEARCH 


@ Scientific American, in collabora- 
tion with The Universal Council for 
Psychic Research, offers $15,000 to any 
medium who can produce a spiritistic 
effect or a supernatural manifestation 
under the rules and regulations pub- 
lished on page 210 of our April 1941 
issue. Further reports of The Scientific 
American Committee for the Investiga- 
tion of Psychic Phenomena will be pub- 
lished in forthcoming issues. © 


REPAIR KIT 
For Nicked and 


Scratched Furniture 


Won the proper materials available, 
enterprising householders can, with but 
little practice, restore marred furniture 
surfaces to the appearance of the origi- 
nal condition by removing scratches, 
filling in nicks, dents, gouges, and so on. 

A new furniture finish repair kit, 
just announced by the American 
Household Bureau, contains every 
essential material and piece of equip- 
ment necessary to turn out profes- 
sional-looking repair jobs quickly. 

This new kit contains an assortment 
of shellac sticks, bottles of light and 
dark stain, shading lacquer, alcohol 
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lamp with fuel, spatula, scratch stick, 
liquid penetrating scratch polish, steel 
wool, felt rubbing pad, shellac rubbing 
liquid, sandpaper, and _ touch-up 
brushes. These materials and equip- 
ment make it possible to repair any 
finely finished furniture surface in a 
matter of a few minutes time. 


MAN MADE—Hardly a single compon- 

ent of an airplane or the fuel it 
burns or the oil which lubricates it or 
the liquid which cools its engine is a 
simple, natural product; even the 
metals of which it is in part con- 
structed have been so changed by sci- 
entific research that metallurgists of 
20 years ago would not have known 
them. 

e e e 


WINCHES 

Pull Army Cars 

Out of Trouble 

Hikes tee of the United States 
Army are designed to go where no 


other vehicles except tanks will go. 
This means that the reconnaissance 


Hard to stop; hard to stick 


units and personnel carriers will go 
through mud and water as well as 
across the roughest kind of terrain, not 
excluding trenches and_ shell holes, 
However, there is a type of ground 
which is closely akin to quick sand— 
a surface so fluid that any vehicle, even 
with tractor belt support, will sink. In 
order to take care of such conditions, 
the new Half-Tracs designated for 
quick-sand territory are being equipped 
with sturdy winches which drive from 
the transmission. These winches are 
used not only to help pull the vehicles 
out of difficult places, but for any other 
purpose requiring a winch. 

The winch on Half-Tracs made by 
White Motor Company is mounted on 
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the front so as to be more quickly 
available. In this handy location it is 
always ready for action. The vehicle 
can be headed in wherever direction 
the winch is needed and it is never 
necessary to unload the Half-Trac in 
order to use the winch, as would be 
necessary if it had a body location. 
With this equipment, the Half-Trac is 
ready for any eventuality and becomes 
a vehicle of even greater utility. 


PIERCING FOG 


Yellow Lenses Hold 


No Advantage 


Slims yellow light is no better at 
piercing fog than the light of an ordi- 
nary tungsten lamp is shown by experi- 
ments recently carried out by Dr. Mat- 
thew Luckiesh, research physicist and 
Franklin medalist, and L. L. Holladay, 
of the Lighting Research Laboratory of 
the General Electric Company, Nela 
Park, Cleveland, and reported in the 
Journal of the Optical Society of 
America. 

The so-called fog-lamps, consisting of 
yellow lenses which absorb from 20 to 
35 percent of the tungsten-filament 
light, must contribute something to the 
seeing to offset the loss due to less 
light. No satisfactory tests have been 
published, but the present investigation 
makes it more than unlikely that they 
have any advantage. Similar fog-pierc- 
ing claims have been made for the new 
sodium lamps. In this case there is no 
loss of light by colored filters, for the 
light is inherently yellow and_prac- 
tically monochromatic. Yet even this 
lamp showed no significant superiority 
over the tungsten lamp in fog-penetrat- 
ing qualities. 

The two lamps of equal intensity 
were tested side by side in clear 
weather, moderate fog, dense fog, mist, 
and snow. They were tested by day 
and by night. Also, a pair of lamps of 
low intensity and a pair of high inten- 
sity were used. Many experienced ob- 
servers made many readings on a 
Luckiesh-Moss_ visibility meter at a 
distance of 1000 feet. No significant 
differences showed in the averages. 

The report explains that the fog- 
penetrating power of a light does in- 
deed depend on its color or wavelength, 
as has been generally known. Thus, 
blue light, which is of short wavelength, 
penetrates fog less than red light, which 
is of long wavelength. The sodium 
lamp emits yellow light that is prac- 
tically of a single wavelength. This 
wavelength is about midway between 
those of the red and blue lights. Hence 
the fog-penetrating power of the sodium 
light is just about middling. 

The white light of the tungsten fila- 
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S a gesture to those hundreds of thousands of 

American men who have severed their home 
and business ties to do their part in building up 
the Army, Navy, and Marine Corps of the United 
States, Scientific American is making a special offer 
of half-rate subscriptions when mailed to members 
of our armed forces. 

Keep the boys informed of the happenings in 
Science and Industry which are so important to our 
present-day economy, and which will be doubly 
important to them when they return to civilian life. 
Send us the names and addresses of those members 
of the services to which you want the magazine 
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ment contains all the colors from red 
to blue. It is true that the blue rays 
are cut down by the fog, but the re- 
maining red rays have a fog-penetrating 
power superior to the yellow light of 
the sodium lamps. ‘This evens the score. 


METAL "WHALE" 


| Has Appetite of 25 
| Tons A Day 


Ganerncn tons of steel is the daily 


| dish of this whale-like machine in the 
| metal conservation department of the 
| Westinghouse Electric & Manutfactur- 


They first synthesize new compounds 
which entomologists then test on in- 
sects. If results are promising, a stock 
of the material is sent to San Francisco 
where the Bureau of Agricultural Chem- 
istry and Engineering and the Stanford 
University School 
operate in maintaining a pharmacology 
laboratory to find out whether new 
poisons are safer than the poisons they 
would displace. 

Entomologists are working particu- 
larly to find safer substitutes for the 
lead, arsenic, and fluorine poisons now 
in use. 

Recent experience with the one new 
poison, reported by Bureau scientists 
Wilson, DeEds, and Cox in Cancer Re- 
search, illustrates how this protective 
research operates. A compound called 
“2-acetaminofluorene” tested well as an 
insect killer. At the Stanford labora- 
tory heavy single doses were not harm- 
ful to rats and rabbits. The animals 
eliminated the poisons. So far, so good! 
But it turned out that with lghter 
doses in the food day after day, the 
growth of the animals was checked and 
they sickened and died within 100 days. 
Not so good! 

To make the test even more thor- 
ough, the dose was reduced until it did 
not check growth—and the result was 


of Medicine co- 


Longines provides watches in a wide 
variety of style but in a single variety 
of quality. Every Longines Watch is 
made to one standard that is world 
recognized for greater accuracy and 
long life, and time-tested by 76 years 
of use. The excellence and elegance 
of Longines Watches have won them 
10 world’s fair grand prizes, 28 gold 
medals and more honors for accu- 
racy than any other timepiece. 

Longines-Wittnauer jewelers show the 
new Longines Watches; also Wittnauer 
Watches, a companion line of moder- 
ate price from $29.75—product of 
Longines-WittnauerWatchCompany. 


Prices Include Federal Tax 


even less favorable. After continued 
feeding for from five months to a year 
it was discovered that even minute 
doses were causing cancer in many of 
the rats. When this report came back 
to Washington, the work with this new 
insecticide was dropped. Entomologists 
are not much interested in a poison 
that might cause cancer—no matter 
how effective against insects. 





Five-inch-thick metal at a bite 


ing Company. When parts of motors, 
generators, and other electrical ma- 
chines are punched out of steel sheets, 
many odd-shaped pieces are left. Fed 
to the furnaces of steel mills, this scrap 
again becomes usable steel valuable to 
the nation’s war effort. But because the 


PREFABRICATED — The monocoque” 
engineering principle of airplane con- 
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scrap is worth $3 a ton more if cut into 
sizes that fit easily into the furnaces, it 
goes first to the “scraphouse whale”—a 
great shearing machine driven by a 50- 
horsepower motor. This mammoth shear 
bites off chunks of five-inch-thick metal 
as easily as scissors snip a piece of 
paper. Each month it helps salvage 
enough steel to build 30 medium Army 


| tanks—one a day. 


DOUBLE CHECK 


On Insecticide Reveals 


Unwanted Features 


[ieeeeone chemists of the U. S. De- 
partment of Agriculture have a con- 
tinuing program of trying to find new 
and better insect poisons. What they 


| seek are new chemicals that, on the 


one hand, are deadly to insects and, on 
the other, are not harmful to humans. 
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struction is now being employed in pre- 
fabricating houses. By this method the 
walls are glued to the framing mem- 
bers and become stressed covers carry- 
ing part of the weight burden. 


ICE GHOSTS 


Difference Between Solids and 


Liquids is Not Sharp 


Cue of ice lurk in water melted 
from water that has been frozen, and 
other liquids have some slight residual 
structure which is like a vague recol- 
lection of a former crystalline solid 
state. 

This finding of science was reported 
by Dr. John G. Kirkwood, professor of 
chemistry at Cornell University, in a 
lecture under the auspices of the So- 
ciety of the Sigma Xi, the national fra- 
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ternity for the promotion of scientific 
research, 

When a solid melts, Dr. Kirkwood 
explained, the long-range crystalline 
order, that extended throughout the 
whole mass of the solid, disappears 
completely, but some trace of the short- 
range local organization persists. Each 
molecule in the liquid tends to retain a 
smaller or larger group of its former 
neighbors about it. 

The description of liquids as mobile 
and formless, and of solids as rigid and 
resistant to any attempt to deform 
them, is not a satisfactory distinction. 
Glasses and other vitreous substances 
are to be regarded as under-cooled 
liquids—liquids that have _ solidified 
without crystallizing but which under 
different circumstances would have 
crystallized. These have strength and 

_ ‘rigidity, while true crystalline solids 
may exhibit creep and plastic flow at 
elevated temperatures. 

Liquids and gases are qualitatively 
similar in structure and the qualitative 
distinction vanishes entirely above the 
critical point. Both possess a certain 
degree of local order. Crystalline solids, 
on the other hand, possess a high de- 
gree of structural order extending over 
wide domains. 

Only at the absolute zero’ of tem- 
perature is an ideal crystal, possessing 
complete orderliness, possible. As the 
temperature is raised, various types of 
disorder set in, until at last the crystal- 
line structure is disrupted and fusion 
begins. 


MOLDING 


Of Plastic, For 
Use With Linoleum 


For use with conventional linoleum 
and with the wall-lining material des- 
ignated as Linowall, a new line of plas- 
tic trim has been introduced by the 
Armstrong Cork Company. Included in 
the line are binding strips, cap strips, 
inside and outside corners, and right 
and left-hand end stops. Corners and 
end stops have floor and wall flanges 
which extend behind the linoleum to 
anchor them in place. Installation is 
said to be simple and the units are 
available in a range of colors to har- 
monize with shades of linoleum. 


MIMA MOUNDS 


Curious "Geological" Formations 
Turn Out to be Artificial 


ss origin of “Mima mounds,” large 


oval-shaped structures which dot the 
prairies of western Washington, and 


have long puzzled geologists, was ex- 
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plained recently by Dr. Walter W. 
Dalquest of the University of Wash- 
ington and Dr. Victor B. Scheffer of 
the United States Fish and Wildlife 
Service of Seattle, who gave the solu- 
tion in the Journal of Geology (Chi- 
cago). 

According to the scientists named, 
the mounds, some as large as 40 feet 
across, were formed over a period of 
thousands of years by generations of 
pocket gophers. 

The Mima mounds—so named from 
Mima prairie in Thurston County, 
Washington, where the mounds are 


ITH you, as with us, 

defense comes first, 
Our output of optical in- 
struments is being rapidly 
increased to meet the de- 
fense emergency. We will 
endeavor to give our cus- 
tomers the best service 
possible under existing cir- 
cumstances, and ask your 
sympathetic cooperation. | 


EATH had struck in the night. 


A fleck of copper on the suspect’s knife 
was the only clue. But with this trifling bit 
of evidence alone, criminologists using the 
spectrograph were able to prove that the knife 
had cut copper. By the percentage of con- 
stituents and impurities present, they identi- 
fied that fleck as having come from that 
specific telephone wire. The case was solved— 
a murderer convicted. 

Dramatic as has been the record of spec- 
trography in criminology, such spectacular 
feats are dimmed by the everyday accomplish- 
ments of spectrographers working in science 
and industry. 

With spectrographic equipment, metallur- 
gists develop and control the metal alloys 








largest and most numerous—were first 
discovered a century ago. Since that 
time geologists have believed them to 
be formed by geologic processes. 

The mounds, round or oval in shape, 
are ten to 40 feet in diameter and one 
to seven feet in height. They are formed 
of loose dirt and gravel. Thousands 
are found scattered through western 
Washington, giving the impression of 
huge spheres nearly buried in the earth, 

The pocket gophers which formed 
the mounds migrated into western 
Washington shortly after the last gla- 
cial period when the outwash prairies 


The Strange Case of The Invisible Evidence 


now so vital to our national defense. In the 
food and chemical industries, spectrography 
stands guard against contamination and adul- 
terating impurities. 

Today, Bausch & Lomb optical instru- 
ments provide science, industry and educa- 
tion with the precision tools of their trade. 
The eighty-eight years’ experience of Bausch 
& Lomb serves America in the development 
and manufacture of fine optical equipment, 
not only vital in national defense but also 
essential in normal, everyday living. 


BAUSCH & LOMB 


OPTICAL CO. « ROCHESTER, NEW YORK 
ESTABLISHED 1853 
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produced by the melting glaciers were 
quite smooth. The process of contin- 
ual burrowing, which loosened the soil 
and stimulated the growth of vegeta- 
tion near the burrow, gradually pro- 
duced the mounds. 

The theory is strikingly confirmed by 
the fact that large rocks, too heavy to 
be moved by gophers, are found at the 
base of each mound. This results from 
the fact that gophers burrow around 


and beneath large stones, permitting 
them to settle. 
Previous attempts to explain the 


mounds include the theories that they 
were formed by the thawing and freez- 
ing of water, by the activity of ants. 


WORTH WAITING FOR— For many years , é ‘ 
yee and by ancient Indian tribes. 


sport loving Americans have turned to 
Wollensak for these fine glasses... . 
Today the United States is calling for 
Wollensak-made instruments—and your 
Government’s needs are being filled above 
all else. So in the months ahead you may 
have to wait for your new glass, but when 
you do get it you'll find a “Wollensak” 
worth waiting for. 


PHONE HOLDER 


Permits Free Use 
Of Both Hands 





Bow hands are freed for writing or- 
ders, thumbing through files, and so 
n, while using the telephone, by the 


ROCHESTER, 


ve. 
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Best Sellers 


in Science 


ATOMIC ARTILLERY—By John Kellock Robertson. Elec- 
trons, protons, positrons, photrons, neutrons, and cosmic rays, 
all described for the layman in plain language. Also transmu- 
tation of the elements and the manufacture of artificial radio- 
activity. $2.35 
PROCEDURES IN EX- 
J. Enrique Zanetti. Pertinent PERIMENTAL PHYSICS — 
facts regarding incendiary By John Strong, Ph.D. A 
bombs. History, modern types, wealth of useful data of a prac- 


SCIENCE EXPERIENCES 
WITH HOME EQUIPMENT 
—By C. J. Lynde. A book of 
200 simple home tricks based 


FIRE FROM THE AIR—By 


materials, and the strategy and_ tical kind for the constructor, 
experimenter, and skilled crafts- 


tactics of their use in modern 
man. $6.80 


warfare. $.60 


FOOD ALLERGY. 
out a diet to fit individual 
avoid digestive upsets 


in-chief. 


THE ENGINEER’S 
SKETCH -BOOK OF ME- 
CHANICAL MOVEMENTS 
—By Thomas Walter Barber. 
Working drawings of practi- 
cally every conceivable move- 
ment, device, appliance, and 
contrivance employed in the de- 


sign and construction of ma- 
chinery for every purpose. 
Nearly 3000 illustrations. $4.35 


PROCEDURE HANDBOOK 
OF ARC WELDING DE- 
SIGN AND PRACTICE — 


Lincoln Electric Co. Sixth 
edition of a famous book covy- 
ering every phase of are weld- 
ing in detail. Limp leather- 
ette, 1117 pages, several thou- 
sand illustrations. In U.S.A. 
$1.50, Elsewhere $2.00 
The above prices are postpaid in 
the United States. Add, on 
foreign orders, 25c for postage 

each book, except as noted. 
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A MARRIAGE MANUAL— 
By Hannah M. Stone, M.D., 
and Abraham Stone, M. D. A 
practical guide to sex and 
marriage, covering fitness for 
marriage, mechanism of repro- 
duction, prevention of concep- 
tion, and similar vital subjects. 
Answers questions most often 
asked these authors by their 
consultants. $2.60 


THE COMPLETE GUIDE 


on physical laws, each experi- 
ment being illustrated and its 
principle explained. $1.45 


BOMBS AND BOMBING—By Willy Ley. 
A fairly technical account of the things that 
every civilian should know about bombs, 
action and methods of use. 
with a few illustrations. $1.3 


their 
Contains 121 Pages, 


TEXTBOOK OF CHEMIS- 
TRY—By Albert L. Elder. 
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“Shoulder — phones!" 


use of the Phone Ease attachment il- 
lustrated in one of our photographs. 
This unit, made of molded rubber, fits 
over the telephone and snaps into place. 
It forms a shoulder support for the 
phone when in use, yet rides in the clear 
in a vertical position when the tele- 
phone is returned to its cradle. 


FIRE ALARM 


Detonates Blank Cartridges 
To Warn Of Blaze 


Nie fire-alarm unit which re- 
quires no electric wiring of any kind 
is designed to be hung on walls in areas 
where fire may occur. When the air 
temperature surrounding the unit 
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reaches 160 degrees, Fahrenheit, sensi- 
tive fuses release firing pins which ex- 


IMMEDIATE DELIVERY 


LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT 





plode two blank cartridges. Through 
a delayed action built into the unit the 
second cartridge is fired a few seconds 
after the first. The first report serves 
to awaken even the soundest sleeper 
while the second adds to the realization 
of danger and aids materially in locat- 
ing the fire. 

The blank cartridges are inserted un- 


BRONZE 


CENTRIFUGAL PUMPS 





GEAR AND 


With 


Inlet A. C. motor 


ae 
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4” 1 
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1% Gear 4%” Price $ 9.00 With A.C. motor 

bc Ripe OOO Race caine 


Outlet 
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” 


Price 
$ 6.50 


13.50 
16.50 


No. 1 Centrifugal 
No. 4 io 
No. 9 
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der the threaded bases of the two firing- 
pin housings that are attached to the 
main body of the unit. They are easily 
replaced after being fired. 


STOPS DRIP 


Cork Coating For 
Pipes, Tank, Walls 


ee months ago there was re- 
ported in these columns the develop- 
ment of a plastic cork coating which 
could be sprayed on pipes, walls, ceil- 
ings, tanks, and so on, to prevent con- 
densation drip. -This product, marketed 
under the name of NoDrip, has now 


HEAVY DUTY TWIN 
COMPRESSOR 


Complete automatic twin cylinder outfit 
fully equipped with a heavy duty % 
H.P. motor, air tank (300 Ibs. test— 
150 lbs. A.W.P.), automatic adjust- 
able pressure switch, gauge, check 
valve, safety valve and drainer, etc. 
Delivers 150 lbs. pressure. Displace- 
ment 1.7 cu. ft. per min. 


Models S H G 4 


12” x 24” tank A.C. 110 or 220 v. 60 cycle 
$57.50 


16” x 30” tank A.C. 110 or 220 v. 60 cycle 
$64.50 


Large stock of air compressors, Yq H.P. to 20 
H.P. A.C. and D.C., all voltages) 1 to 120 


C.F.M. displacement, built for all requirements. 
Additional data on request. 





been improved in composition to a 
point where it can be quickly and easily 
applied by using an ordinary paint 
brush. 

In practice, the cork composition is 
spread to a thickness of 14 of an inch 
over any metal, concrete, tile, or other 
surface on which condensation tends to 
form. The cork composition stops drip- 
pmg from such surfaces and also acts 
as a protective coating, preventing rust 
on metal surfaces. It can be painted 
in any color. 


TRANSPARENT 


Tubing, Of Plastic, Is 
Virtually Unbreakable 


Belt driven, 


iene bent, formed, or curved to fit 
almost any condition, tubing of trans- 
parent Tenite is now available for gen- 
eral use in sizes ranging from 3/16 to 
°4 of an inch in diameter. The tubing is 
seamless and is extruded in continuous 





factory, 
Only 


office 
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in operation, 





and deodorizes the air. 
10 watts. 
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24” 1140 4000 42.00 

24” 850 3800 45.00 
Other voltages & frequencies available at slightly 
higher prices. 
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DRAINER 


slow speed, exceptionally quiet 
highly efficient. G. E. Motors. 


C.F.M. PRICE 
4200 
5800 
8000 

11500 

16500 


prepare for rainy season. 
Keep your basement dry 
at all times. New im- 
proved Oberdorfer sump 
pump. 

Pump built entirely 
bronze, rust proof, 
life. 

Has Thermal Overload 
Device. Positively depend- 
able and protects motor 
in case pump stalls. 


Capacity 3,000 gallons per 
hour with 144 h.p. motor 
at low operating cost. 


Model B-2400 unit com- 


plete with 
110 v., 60 $37 50 
cycle motor. m 
Unconditionally Guaran- 
teed for One Year. 
Literature Sent 
on Request. 


of 
long 


COROZONE 
OZONATOR 


An 
that 


electrical device 
converts ordi- 
nary oxygen into 
ozone. Revitalizes 
Suitable for laboratory, 


110 volt AC $9.50 


or home. 


All sizes in stock 
Prices on request 
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ONE-ROOM APARTMENTS THAT 
“LIVE” LIKE THREE ROOMS 


Living-room, to dining-room, to bedroom. . . presto changes that 
take place easily and gracefully...in apartments designed for 
greatest 
able leases by the year, season or for shorter periods. Also “Town 


“livability” on conservative budgets. Surprisingly reason- 


House” suites in 2, 3 and 4 rooms. 










1. This attractive living-room . . .7 


2. becomes, magically, a dining- 
room... ‘ »—> 


3. and, finally, a sleep-inducing bed- 


room. a 
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Descriptive booklet on request. 
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lengths. The Tenite of which it is 
formed is virtually unbreakable. 

The ends of these new plastic tubes 
may be readily adapted to standard 
flared fittings with the same tools that 
are used for copper tubing. Standard 
thread-cutting tools can be used on the 
larger diameter tubing, the wall thick- 
ness being .0625 of an inch. 


HUMAN EAGLES—The number of civil- 

ian airplane pilots in the United 
States passed the 100,000 mark during 
1941, At the close of that year there 
were 60 percent more civilian pilots 
than the 63,113 reported the year 
before. 


RUBBER HEELS 


Inspected for Perfection 
With X-Rays 


W irH millions of rubber heels gomg 
to our military forces, the necessity for 
rigid inspection of the finished heels 
has become even more important. One 
of the conditions found in defective 
heels in the past has been occasional 
misplacement of the steel washers which 
are imbedded in the rubber heel to hold 
the nails which attach the heel to the 
shoe. 

Misplacement of one or more of these 
washers in the heel means that when 
the nails are driven in, they will have 
nothing but rubber to hold them in an 





Not acceptable 


upright position. Under severe wear 
they might give way, making the heel 
loosen and wobble. To make certain 
that every washer is in its allotted 
place, The B. F. Goodrich Company 
has installed new type X-ray machines 
in its principal rubber heel manufac- 
turing plant. 


The stream of rubber heels which 
comes from the vulcanizers passes 
through these machines, at each of 
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which sit keen-eyed, alert girls, their 
eyes fixed on the moving heels as the 
conveyor belt carries them under the 
X-ray eye. 

If a single washer is even minutely 
out of place, so the nail will not go 


cs 


X-rays detect out-of-line washers 


cleanly through it, this machine im- 
mediately detects it, and the heel is dis- 
earded. The proportion of rejects is 
minutely small, compared to the flood 
of products which go under the ma- 
chine’s searching gaze, but the operation 
of the X-ray machine is one more step 
in product perfection before it reaches 
the consumer. 


PAPER BLEACHING 


Chlorine Conserved by 


Change in Process 


A process of bleaching paper pulp 
stock, which promises to reduce sub- 
stantially the amount of chlorine needed 
-for this important purpose, has as its 
basic principle the addition of the chlor- 
ine to the pulp for bleaching purposes 
while the pulp is flowing through a 
piping system and is in a state of 
turbulence. This method of applica- 
tion, the inventors of the process state, 
insures a uniform mixture of chlorine 
and pulp, so that the pulp is evenly 
treated and the chlorine is used with 
maximum efficiency. In processes now 
in common use, some of the chlorine is 
generally wasted. 

An automatic system of chlorinating 
paper pulp, that embodies the new 
process, has been developed by the 
Mathieson Alkali Works and the Gulf 
States Paper Corporation, working in 
conjunction. In this automatic system, 
the rate of feeding of the chlorine is 
controlled by an air-operated regulator, 
which varies the amount of chlorine 
‘being added in exact proportion to 
variations in the amount of pulp flow- 
ing throughout the entire piping sys- 
tem. 
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U. S. Army Lighting Plants, New 

Gasoline Driven. f 
“Delco” 1000 watts, 
120 volt direct cur- 
rent generator. Sin- 
gle cylinder, 4 cycle 
air cooled 2% inch 
bore, 5 inch stroke, 
1400 RPM, battery 
Start Leni ti on, 
Weight 340 lbs. 


Price..... $200.00 


Additional data on 
request, 


EDISON STORAGE BATTERIES 


Cells are in excellent condition. Complete with solu- 

tion, connections and trays. Prices below are about 

10% of regular market price. Average life 20 years. 

Two-year unconditional Guarantee. 
1 A-4 Amp, Hrs. 


A-6 Amp. Hrs. 22 
A-T Amp. 
A-8 Amp. 
B-2(J-3) Amp. 
M-8 Amp. 
L-20 Amp. 
.-40 Amp, . 
Pr. 
All cells 1.2 volts each 


Above prices are per unit cell. For 6 volt system 
use 5 cells. 12 vt.—10 cells, 110 vt.—88 cells. Note: 
On all cells 75 amps. or less an additional charge 
of 10% is to be added for trays. 





U. S. ARMY TELEGRAPH SET 


Signal Corps telegraph key and sounder 
mounted on mahogany board. Oper- 
ates on 2 dry cells 


U. S. ARMY TELEGRAPH SOUNDERS 


All’ brass on wood base, 20, 50, or 
200 ohms. Bunnell $5. 


TELEPHONE SWITCH DIALS 


“Kellogg”? 4 terminal, 10 digits. Diameter 
2%", $3.50 


TELEGRAPHIC TAPE RECORDER 


Makes written 
record of code 
on paper tape. 
Ideal machine 
for learning 
code or teach- 
ing code to 
groups. Radio 
men can eas- 
ily adapt it 
to short-wave 
receivers for 
taking perma- 
nent records 
of code messages. Double pen permits simul- 
taneous recording of two messages. Pens 
operated by battery and key while tape 
feeder is spring driven. Made of solid brass 
on heavy iron base. Useful on fire, burglar 
alarm and watchman systems. May be used 
to intercept telephone dial calls. 10 ohms. 
Rebuilt & finished, 


347.50 





like new Reconditioned $30. 
GLASS MERCURY TUBE SWITCHES 

3 amp. $1.25 10 amp. $2.25 

1.95 20 amp. 2.95 


TRANSMITTING 
CONDENSERS, 

MICA, 
operating volts 12,- 

e500, cap. .004. 
Dubilier, new $12.50 
Dubilier, used 10.00 
Wireless Spec. new 
$10.00 


Wireless Spec. used 


Condenses, Dubitier, mica, op. volts 8,500, 


NICHROME WIRE 


in stock 
SIZES FROM #39 to .001 


MAGNET WIRE 


SIZES #18 to #42 in stock 
COTTON OR SILK COVERED 
ONLY. May we quote you 


SIRENS 2 H. P. NEW 


Universal AC & DC 120 volt Portable 
Weatherproof Limited number 


Build Your Own Searchlight 
U. S. Army Parabolic Mirror 


Precision Quality 

FOCAL GLASS 
DIA. LENGTH THICKNESS PRICE 
11 in. 94 in. ¥% in. i 
30)in. 1292 0ins 7/6 ain. : 
36) ines ssa inee 1/6: anne eos 


Made by Bausch & Lomb & Par- 
sons. Perfectly ground and high- 
ly polished. 


A few 60 in. slightly used metal 
mirrors on hand. 


BAROGRAPH FRIEZE, 7 Day Graphic, 7 
Jewel movement, 28 in. to 31 in. atmos. 
pressure by 20ths, 8 Vacuum Cylinders 3% 
in. dia. hinge cover, glass front, 
mahogany case. Price 


U. S. N. AEROMARINE COMPASSES 
Suitable for car, boat or plane made for 
Navy 
All at fraction of orig- 
inal cost ($60 to $140) 


MAKE 


Kollsman 
5° grad. 
Pioneer 
1° grad. 
5° grad. 
Air. Control 
1° grad. 
5° grad. 
If electric illumination 
desired, add $2.50 


U. S. Army Aircraft, 
solid brass telegraph 
and radio  transmit- 
ting key, large  con- 





U. S. ARMY 
AIRCRAFT MICRO- 
PHONE 


Manufactured by Western Elec- 
tric, Breast type carbon micro- 
phone transmitter, noise proof, 
complete with cord, plug’ and 
breastplate. 





U. S. ARMY ALIDADES 
Hardwood, metric scale, 0-15 cm. and reverse, and § 
log, scale hairline sight spirit level., 45° $1.95 
angle adj. type, made in France . 

HAND CLINOMETERS, PENDANT 


U. 8. Army Engineers, Geologists, Survey- 
ing, Mapping, etc. Magnifying Eyepiece. $3.50 


U. S. ARMY LIQUID COMPASS (Sperry) 


Bronze jewel bearing. Leather case. 
2%” diameter, 14%” high 


U. S. Army Engineers Prismatic 
Compass 
Pocket type. 360° Limited quantity. $10.50 


HUTCHINSON PRISMATIC COMPASS 
3 in. dia., brass, black enameled, im- 
proved pattern, with opening in eae 
floating jeweled dial. 2 in. Hach.... $16.50 


DYNAMOTORS D. C. to D. Cc. 


24-1000 Gen. Elec. 1000 mills 
$50.00 


12-350 volt 80 mills. 
12-750 volt 200 mills 


32-300 volt 60 mills 
Dynamotor armatu General 
commutators, d.c. 24/1500 volts 


"Veedor-Root" Revolution Counter 


Six number, (999999) non-reset, dimensions over- 
all 5%4” long, 1%4” wide, and 1-5/16” high. Nu- 
merals 14” high, nickel plated. Special 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. $.S., 120 Chambers St., New York City 
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Take first step, without cost, toward 
protecting your invention. Write 
today for free RECORD OF IN- 
VENTION form to legally disclos 
your invention. We also send Free 
48-page PATENT GUIDE contain- 
ing instructions on how to patent = 
and sell inventions; details of search 
services; easy payment plan; other interesting ais: 


CLARENCE A. O'BRIEN 
and HARVEY B. JACOBSON 
24-E Adams Bldg., Washington, D. C. 
REGISTERED PATENT ATTORNEYS 














qe Eas) 
for Every Purpose 
MECHANICAL-ELECTRICAL 
TOT 


VEEDER-ROOT Inc., 





Hartford, Connecticut 





ARITH-MAGIC 


Not a machine — BUT — the greatest improvement in 
Arithmetic since the beginning of time. 

Simplifies all figure pnoblems—(make it easy on your- 
self)—makes the figures work FOR you instead of you 
for them. 

Gets the answers by a process of Scientific reasoning 
that is infallible for its accuracy, and unequalled for 
its speed. Postpaid $1.00—worth a hundred. 


ARITH-MAGIC, Dept. 18, Maywood, Illinois 





When you write to 
advertisers 


@ The Editor will appreciate 
it if you will mention that 
you saw it in 
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Experimental and Model Work 


Fine Instruments and Fine Machinery 
Inventions Developed 
Special Tools, Dies, Gear Cutting, Etc. 


HENRY ZUHR, Ine., 187 Lafayette St. N. ¥Y. C. 





BLACK LIGHT 
(Ultraviolet) 

Lighting outfits and U.V. lamps for all purposes. 
For — Oil Sand Recognition, Necrotic Diseases. 
Crininal Investigation, Medical and Chemical 
Research, Spectacular and Stage Effect, Germici- 
dal Destruction, Laboratory, Fading Tests, ete. 

Write for Information and Catalogs. 

KEESE ENGINEERING CO. 
Hollywood, Calif. Dept. 8 FL 

Lighting Engineers for 50 years 











te a a | 


Practical Mechanics Ted 


NEW 2-in-1 reading course! Now 
you can learn the speedy, simpli- 


fied system of calculation used by 
ay = 


draftsmen, engineers, accountants, 
it V oe 





‘“‘master minds’’ on the stage. 
Learn easy way to multiply 4 fig- 
ures by 4 figures without using 
old-fashioned multiplication; add 
long columns of figures this light- 
ning short-cut method. Learn horse- 
power, sliderule, micrometer, log- 
arithms, 















wood measure, puzzles, 









etc., ete. Large illustrated volume 
comin ees with answers, only $1 

id. Satisfaction or refund. 
ee friends with your magic- cakes 





mental powers. 

FREE a details . . 
coupon TODA 
{FaNeeuspentee GSE Seen enenenanenee 


NELSON CO., 500 Sherman St., 
Dept. E-308, Chicago 


Plez ase 


+ mail e 


send free details moe 


‘Short-Cut Mathematics and 
ee tical Mechanics Simplified.’’ No obligation. 
Name 






Addres: 
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SCIENCE IN INDUSTRY 


Industrial Growth 





New Products and Processes That Reflect Applications 


of Research to Industrial Production 


BLIND RIVETS 
Can Be Set From 
One Side Only 


A NEW type of aluminum rivet for 
light-weight metal assembly has been 
developed which can be applied and 
headed up in locations where the work- 
man has access to only one side of the 
work. Application and heading up is 
accomplished with a pneumatic “gun” 
which completes the operation at a 
rate of 540 solid rivets per hour or 
1200 hollow rivets. 

One of our photographs shows the 
pneumatic gun in operation; the draw- 
ing shows two types of solid rivets and 
indicates the method of application. 


S 


BSS 















Wa, 
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Ul 


WS 


Ll 


Two types of blind rivets 


The rivet, before being placed in posi- 
tion, is similar in appearance to the 
two views at the left in the drawing. 
Each rivet is a two-piece assembly, the 
stem sliding on the rivet body proper. 
The center view in the drawing shows 
stem and body in position for heading 
up; the third view gives a cross section 
of two completed rivets. These rivets 
are of the self-plugging type; in a 





Air gun sets rivets 
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second type the stem falls out of the 
rivet after it has been used to pro- 
duce the inside head, leaving a hollow 
unit in place. 

Heading up of these new rivets, 
called Cherry Blind Rivets, is accom- 
plished by a combination push and 
pull motion imparted by the pneumatic 
gun. This tool has a piston which 
attaches to the head of the stem; an 
area surrounding the piston applies 
pressure against the factory-formed 
head of the rivet to hold it in place. 
When the gun is operated, the piston 
pulls the enlarged stem section and 
finally the head at that end into the 
shank of the rivet. This movement en- 
larges the shank and finally forms the 
head on the opposite side of the work. 
The stem is then broken off flush and 
any protruding part is trimmed off 
with a cutting tool. The rivetting gun 
used for this work operates on 90 
pounds air pressure and exerts a 1300 
pound pull on the stem. 


TAP RECONDITIONER 


Gives New Life 
to Old Taps 


Len to alleviate current difficul- 
ties in securing the vast numbers of 
precision ground taps required for war 
production needs, a tap reconditioner 
has been developed by Detroit Tap and 
Tool Company. Combining in one unit 
facilities for chamfering, for spiral 
pointing and for point polishing, the 
tap reconditioner serves to eliminate 
delays in tap replacements by simpli- 
fying reconditioning of taps. In addi- 
tion, the tap reconditioner is said to 
reduce tapping costs by increasing the 
output per tap during its useful life. 
The machine thus also means the avoid- 
ance of delays in securing tap replace- 
ments by endowing old taps with new 
life, time after time. 

The tap chamfering unit, located at 
the left of the machine, is of the pre- 
cision collet type, assuring maximum 
locating accuracy with quick changes. 
Taps of from two to seven flutes may 
be handled through the provision of an 
indexing drum. Safety stop pins limit 
the movement of the chamfering unit 
for taps of different numbers of flutes. 
A manual type diamond dresser is pro- 
vided for the chamfering wheel. Hand- 
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Eliminates tap-replacement delays 


wheel adjustment for wear of wheels 
is provided by mounting the entire 
grinder assembly on rails. 

The spiral pointing unit to the right 
of the machine employs a saucer type 
wheel, and its fixture is designed to 
accommodate taps from the smallest 
machine screw to % inch diameter, 
using the same precision chuck. 


MOTOR 
Light Weight, Designed 


For Aircraft Accessories 


A NEW direct-current, explosion-proof 
motor, built to United States Air Corps 
specifications, is now being produced 
in a range of powers from .005 to .2 
horsepower, wound for 12 or 24-volt 
operation. These small units, some of 
which employ glass insulated wire, are 
light in weight by virtue of the mag- 
nesium alloy frame employed and the 
use of aluminum bolts, screws, and 
other small parts. 

These motors are being employed to 
drive airplane accessory equipment, 
such as fuel pumps, deicers, propeller 
featherers, and recording and control 
devices. 


SOLVENT RECOVERY 


Made Practical by 
Air-Cooled Still 


os necessity for full recovery of 
chlorinated solvents (used principally 
in vapor type degreasers) in indus- 
trial plants, due to O.P.M.’s order M-41 
governing the restricted rationing of 
such solvents, brings a timely develop- 
ment by the Phillips Manufacturing 
Company of an electrically operated 
and controlled, fully automatic, air- 
cooled, portable still and condenser. 
The unit is constructed to recover 
perchlorethylene, and can be modified 
to recover carbon tetrachloride and tri- 
clorethylene. 
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INDUSTRY 
Principal feature of these stills is 
that all heaters and controls are 


mounted integrally on the easily re- 
moved pot head, assuring easy cleaning 
and servicing, as well as access to.the 
pot with no fixed fittings on the interior 
to trap solids. 

In operation the still is plugged into 
a grounded circuit receptacle, and dirty 
solvent is then pumped or poured into 
the pot. A sealed float switch indicates 
by a green pilot lamp when pot is full, 
and automatically energizes the heaters 
and starts the cooling fan on the con- 
denser tower. When the liquid level 
drops to a point just above the heater, 
the float switch cuts off the heater and 
pilot lamp until a new charge of dirty 





Air cooled; recovers solvents 


solvent is placed in the pot. When the 
oil residues reach a_ pre-determined 
specific gravity and temperature, in- 
dicating a 98 to 99 percent solvent re- 
covery, the heater is de-energized, and 
a red pilot lamp signals the operator to 
dump the residue before filling pot. 

The still produces 15 gallons per 
hour. Operating on single or three- 
phase, 220 or 440 volts, 60 cycles, A.c., 
it is classified under maintenance equip- 
ment priority rules. 


COUNTERSINK 


With Adjustable Depth Gage 
And Center Drill 


Cscncunsane holes can be rapidly 
produced to accurate depth for rivets 
and screws without the need of partic- 
ular care on the part of the operator 
through the use of a new unit produced 
by the Aero Tool Company. A center 
drill is provided which makes it possi- 
ble to start holes accurately to punch- 
marked locations. A micrometer depth 
adjustment, built into the tool and 
carrying graduations reading in thou- 
sandths, limits the end movement of 
the countersink. 
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finish case. 
vestment of lifetime. Fully guaranteed. De- 
tailed instructions supplied. 








Learn To Wrest * 


The Utmost From Life! 


ON’T HOLD BACK -—life is yours 

to live and enjoy each conscious 
moment. Not in a sheltered, routine 
living, but only in a tempest of life’s 
forces—which challenges every element 
of your nature—will you receive that 
inspiration, those ideas, which will bring 
you personal supremacy and happiness. 
Live boldly but knowingly—learn to uti- 
lize nature’s laws to the fullest extent. 


A FREE Book of Facts 


Let the Rosicrucians (not a religious organiza- 
tion) show you how to direct Jittle-known laws 
of life and mind—used by the sages for cen- 
turies. Write for the free book, ‘“‘The Mastery 
of Life’’ today. Address Scribe: Delo As 


The ROSICRUCIANS (AMORC) 
San Jose, California, U.S.A, 





OTHER MEN 2 

have read and 

profited by our 

free books “‘Pat- = 
ent Protection” R 

and “Selling In- IDEA 
vention”. Fully 

explain many interesting points to inventors 
and illustrate important mechanical principles, 
With books we also send free “Evidence of In- 
vention” form, Reasonable fees, deferred pay- 
ments, forty-four years’ experience, Write to: 
Victor J. Evans & Co., Registered Patent Attor- 


torneys, 626-E, Victor Building, Washington,D.C. 


ab Scratches, Ey a 






Repair damaged furniture 
Ai surfaces with new prac- 
tical kit. Enables any- 
r one to do _ fast, easy 
touch-up jobs like a pro- 
fessional cabinet  fin- 
fisher. Makes _ furniture 
and cabinets look new. 
Every home _ needs this 
remarkable kit. Pays for 
itself over and over! 


mazing Results—Easy to Use 


Kit includes 23 different items—scratch removers for 
slight scratches, 
sticks for deep nicks, bottles of light and 
dark stains, i 
with fuel, 
brushes, scratch stick, steel wool, sandpaper, 
rubbing liquid. Packed in handy leatherette 


assorted shades of shellac 


shading lacquer, alcohol lamp 
touch-up 







stainless steel spatula 
| SE 
— 


Postpaid 


Send for it today. Best in- 





AMERICAN HOUSEHOLD BUREAU 
Dept. B, 520 N. Michigan Ave., Chicago, III. 


STUDY AT HOME for Per- 
sonal Success and Larger Earn- 
ings. 31 years of successful 
student guidance assures expert 
instruction. LL.B. Degree 
awarded. All text material fur- 
nished. Easy payment plan.. Send 
for FREE BO OOK—"L aw and 
Executive Guidance,” at ONCE. 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. SA-5, 8 East Huron St. Chicago, Ill. 
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POOR 
EYESIGHT? 
Try the New 
PIKE Electric 
Reader 


A boon for elderly 
people and others with 
poor eyesight. Wonder- 
ful for doctors, scien- 
tists and draftsmen. 

Write for free information 
and details of this new in- 
vention that makes reading 
matter 3 times larger. 


Elizabeth, N. J. 








Card and Photo 
STEREO- 
MIRROR 


Single pictures and prints ap- 
pear in three dimensions when 
seen with our scientific device. 
Thousands are delighted with it. 
Order one today. Price $4.50 


NU-MIRROR COMPANY 


BRIDGEPORT, CONN. 
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TT) rT INVENTOR MAKE 





N 1941 alone over 4,000 As- 
signments of Patents a month 
were made by inventors to manufac- 
turers or individuals. This shows to- 
day’s demand for new patented inven- 
tions. If you have ideas, write for our 

FREE BOOK, ‘‘Protect, Finance and Sell 
Your Invention’’ 
form ‘‘Invention Record’ 


Obligation. MicMORROW & BERMAN 


also mailed 


Registered Patent Attorneys, 175-V Barrister Bldg.Wash.,D.C. 


The Binary Slide Rule 
equals a 20 inch suelee 
pee a slide | rule in precision. Has 
Dee Kenora 
SO) LL4, Binary, 
oo Add. a ‘Subtract Scales. 
LV) Gives Trig. functions to 
z 1 minute from 0 to 90 
degrees. The  engine-di- 
ay Aj] vided scales are on white 
enameled metal. Perma- 

nently accurate. Dia. 8¥ 
Large figures and gradua- 
tions eliminate eyestrain. 
Exceptional value and util- 
ity. Price with instructions $5.00, cash or C.O.D. 
Durable case 80c extra. Circulars free. 
back if you are not entirely satisfied. 
Gilson Slide Rule Co., Stuart, Fla. 

Slide Rule Makers since 1915 


Be eines 


ey ereinen ys & x 


Your money 












that gives you the complete facts, Special 
FREE. No 











ALNICO MAGNETS 


7 Floats, 5 t.r-0on g 
rl 


enough to 
balance in 


air. 
Can be used for hundreds of 
experiments. $1.50 pair. 
By plz acing a 7'4%4-oz. slug of 
ALNICO in a soft-iron yoke or 
frame, it will lift 30 lbs. if in 


contact with a polished sur- 
face. Complete $4.00. 


BLAN, 64- W6 Dey St. 





New York 
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AVIATION 


Jet Propulsion 





Italian Experiments With an Airplane That Uses 


No Propeller for Flight at High Altitudes 


ALEXANDER KLEMIN 


Aviation Editor, 
Research Professor, 
School of Aeronautics, 


Scientific American. 
Daniel Guggenheim 
New York University 


W: have had occasion to refer 
to the news from Italy that a 
jet-propulsion machine has been flown 
somewhere out of Milan at the Forla- 
nini aerodrome. Somehow or other, 
Flight, of London, has obtained more 
definite information on the new jet- 
propulsion aircraft, which is perhaps 
the very first machine ever flown 
without an airscrew. It is the concep- 
tion of an Italian engineer, Campini, 
and has as its objective the replacing 
of the orthodox propeller power plant 
which loses efficiency at high altitudes. 

The design of the airplane as a 
whole is of no particular interest, but 
the sectional view shown in the sketch 


ward thrust. Some reports have it that 
even at low altitudes, the apparatus 
can function purely as a jet reaction 
device. 

The above description is not ade- 
quate and does not give us information 
as to the possible efficiency of the ap- 
paratus, but in these days of secrecy 
and censorship, we must be thankful 
for having even meager data. 


TEMPLATES 


Rapid Process Used in 


Aviation Industry 


Ix aircraft production work, at least 
one extra copy of a template is always 
needed and sometimes as many as six 
may be required. With the conventional 
hand method, each time a work tem- 





Sectional view of the original Campini jet-propulsion plane design 


illustrates what is of great interest, 
namely: the principles of the new 
power plant. At (A) is the front of 
the cabin in which two occupants are 
seated; (B) is a cylinder enshrouding 
the radial aircraft engine. Air is sub- 
jected to an initial compression by the 
forward motion of the aircraft and is 
additionally compressed by means of 
two blowers, (C), driven by the en- 
gine. The exhaust of the engine dis- 
charges directly into the main air- 
stream, adding heat and still further 
increasing the pressure of the air. At 
low altitudes, apparently the engine 
drives an ordinary propeller, and be- 
haves like a conventional power plant. 
For high altitude flight, a further sup- 
ply of fuel is introduced into the com- 
bustion (F), into which the 
compressed air and fuel are guided 
(E) and the annular mixing 
(G). The products of com- 
are discharged through dis- 
(J) for 
varying nozzle orifice. The reaction of 
the jet issuing at (H) supplies the for- 


space 


through 
chamber 
bustion 
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plate is needed, it is necessary to scribe 
laboriously a duplicate copy of the 
master layout on a metal sheet, using 
the master as a reference drawing. 'The 
process may require hours, days, or 
weeks depending on how large and com- 
plicated the master drawing may be. 

Under a new electrolytic process, de- 
veloped by Lockheed Aircraft, a work 
template can be produced in five min- 
utes! There are only three steps in 
making work templates by the electro- 
lytic process: The preparation of the 
original drawing by the engineer; the 
scribing of the drawing on a specially 
treated metal sheet to make the master 
layout; and the transfer of the scribed 
layout to an inexpensive metal copy 
sheet from which the work template 
will be cut. The copying operation is 
routine and can be readily mastered by 
an unskilled employee. Besides the sav- 
ing of time, the errors possible with 
hand work are eliminated. 

The electrolytic process may be de- 
scribed as follows: A master layout is 
scribed from an engineer’s drawing on a 
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piece of galvanized sheet iron of suit- 
able size and thickness, the surface of 
which has been prepared with a special 
coating of insulating paint. The lines 
produced by the scribe are very accu- 
rate and extend through the insulating 
paint coating into the metal surface. 
The layout thus formed is sprayed with 
a transfer solution and the wetted sur- 
face is pressed into firm and uniform 
contact with a copy plate. An electric 
current of suitable intensity is then 
passed between the plates, resulting in 
the layout on the master plate being 
transferred to the copy plate. At the 
end of a few seconds the press is re- 
leased and the two plates removed, sep- 
arated, washed, and dried. The copy 
plate is given a thin protective coating 
and is then ready for immediate use by 
the template cutters. Any number of 
copies can be made from the master 
plate, and, if the press is large enough, 
a 48- by 144-inch plate can be used. 
The cost of templates produced by this 
method is extremely low. Almost any 
hydraulic press may be put into serv- 
ice for the work.—A. K. 


MULTIPLE MOWER 


Keeps Grass on Air Fields 


in Proper Trim 


W ws: the enormous number of air 
fields to be put in service by the Army 
and Navy, concrete or other hard 
runways become peace-time luxuries 
and, because they have high visibility, 
invite bombing attacks. Properly con- 
ditioned turf becomes of great im- 
portance. But the rub lies in the words 
“properly conditioned.” How can an 
enoimous field of say 500 acres be kept 
in condition? The modern golf course 
equipment using a seven-gang mower 
cannot be operated at speeds exceed- 
ing six miles an hour and at this speed 
can only cut 11 acres an hour or 88 
acres during an eight hour day. That 
would mean five and one half days to 
trim a 500 acre flying field. 

To meet. the difficulty, the engineers 
of the Worthington Mower Company 
have developed a gang mower hauled 
by a fast and powerful tractor which 
operates efficiently at 20 miles an hour. 
At this speed the mower has the enor- 
mous capacity of 368 acres in an eight 
hour day. 

The mower is shown in our photo- 
graph and it involves many new prin- 
ciples. Heretofore all types and styles 
of cutting units have established the 
height of cut from the ground up. On 
rough air field conditions at high 
speeds the rollers and casters trans- 
mitted all shocks, jars, and vibrations 
to the cutting unit. In the new frame- 
work, the rear of the cutting unit is 
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Sass 


Airport grass must be dense 


suspended from the frame and the 
height of cut is regulated through this 
suspension so that nothing touches the 
ground except the large pneumatic 
rubber traction tires. The increased 
simpleness of operation can be readily 
understood thereby. 

A thick, dense turf is helpful on an 
airfield because it covers loose particles 
of stone, gravel, and so on, which are 
a source of considerable danger to 
metal propeller tips. A thick, dense 
turf also helps to absorb rainfall but a 
thick, dense turf is only developed by 
frequent cutting. Henee, the great ad- 
vantage to be derived from the new, 
high-speed mower.—A. K. 


FLIGHT CLOTHING 


Being Developed for 
Alaskan Use 


Ataset is going to assume increas- 
ing importance in our _ operations 
against Japan and it is obvious that 
flight clothing used during the Alaskan 
winter must give protection both in- 
side the airplane and while walking 
outside away from an electric outlet. 

Therefore, both heated and un- 
heated clothing is being developed in 
the Equipment Laboratory cf the Ma- 
teriel Division of the Air Corps at 
Wright Field. Unheated suits have been 
made of various types of insulating 
materials such as furs and quilted 
down. Electrically heated units meet 
the requirements of temperatures as 
low as —60 degrees, Fahrenheit. The 
heated suits are apparently worn as 
underwear beneath light flying clothes 
or a coverall. One type uses a coiled 
wire heating element; another type 
eliminates 95 percent of the wire by 
using a carbon impregnated material 
which conducts the current through 
the material itself. The regulation is 
obtained by changing electrical resis- 
tance. Heated gloves and shoes are 
used with the suit. It is even claimed 
that the heated suit, gloves, and shoes 
provide sufficient heat mside an un- 
heated cabin to eliminate frosting of 


the windshield.—A. K. 
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PRECISION 


From Blueprint to 


Finished Job 


Built into every South Bend Lathe 
is the stamina for permanent precision. 
In both toolroom and production 
shops, South Bend Lathes simplify the 
problem of the machinist—to main- 
tain the rigid tolerances specified on 
the blueprint to insure perfection in 
the finished product. 

South Bend Lathes are made in five 
sizes: 9” to 16” swing, with either tool- 
room or manufacturing equipment. 
Write for catalog and name of nearest 
dealer. South Bend Lathe Works, 
505 E. Madison St., South Bend, Ind. 


Lathe Builders For 35 Years 


SOUTH BEND Precision LATHES 




















ARMY HAVERSACKS 


heavy canvas, 7% by 11 
4a inches, with pockets, second 
f# hand, with leather sling. 
Postpaid for 75 cents. 1940 
gi 75th Anniversary catalog. 
H 308 pages, 2000 illustrations, 
mailed for 50 cents. 1942 
circular for 3c stamp, 
Francis Bannerman Sons, 
501 Bway., N. Y. C. 


The DECIMALIZER shows in a _ few simple 
manipulations just where to place the decimal point 
in the result of any computation involving several 
elements, part or all of which may be decimals— 
for example, in such a problem as (9 x .0432 x 74.1 
x 3.8) + (245 x .0093 x 36). The DECIMALIZER } 
removes that ‘‘decimal point hazard’’ inherent in 
computations made with the slide rule or otherwise. } 

Pocket size; durable (stainless steel); exceedingly 
smooth in action. Furnished in leather case, with 
complete directions for using. Price $2, postpaid; | 
with extra, easily interchangeable scale which en- 
ables the instrument to perform extended multipli- 
cation and division, 50 cents additional. Money back, 
if returned within 10 days. 


GEORGE H. MORSE 
92%7—28th Street South Arlington, Va. | 
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"CHOOSING YOUR CAMERA” 
saat Write for this 32 page booklet 







FINE AMERICAN MADE CAMERAS 





For Scientific and Technical Books 
Try our BOOK DEPARTMENT 
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"LETS Try ng CAMERAS /” 


Generous allowance on your camera toward a 
new or used model of your choice. Write 


179 W. MADISON ST., CHICAGO,ILL. 





A compact folding slide 
viewer handsomely made of 
durable red and _ white 
plastic, that practically 
makes Kodachrome stills 
“breathe.’”’ The magnifica- 
tion of the viewing lens is 
such that the smallest detail is brought into sharp 
and clear focus. The lens springs into position when 
the Da-Scope is opened. The translucency of the 
white plastic top permits both sufficient illumina- 
tion and diffusion for viewing the slide. The small 
size (2% x 234 x %”) and light weight of the Da- 
Scope make it truly a ‘‘vest-pocket’’ instrument. 


Price $1.95 postpaid. Mail orders promptly filled. 
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POLAROID== 


Ideal LIGHT polarizing material for all 
FHOTOGRAPHIC and experimental purposes 
2 pieces, 2x Special $1 ae 


with full instruc- 
Scientific & Laboratory Apparatus 


tions 
HARRY ROSS “68-70 w. BROADWAY, N.Y.C. 











““HARD-TO-GET “ 
ERAS OR | 
CPR" ACCESSORM™ 


PROJECTORS — ENLARGERS 


NEW & USED 
STILL IN STOCK 


Attractively Priced 


We anticipated shortages, so we stocked 


up to meet such a situation. 
Avoid disappointments—write us 
for prices on your needs. Our 
allowances are most liberal. 
We'll Pay Cash for your used equipment. 


today 
trade-in 


CAMERA EXCHANGE ORIGINATORS SINCE hr 


NEW YORK CAMERA EXCHANGE 


116 FULTON ST. NEW YORK CITY 
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CAMERA 
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Conducted by JACOB DESCHIN, A.R.P.S. 


Spotlights Solve a Problem 


Ce in a shipment of rough dia- 
monds received by Reinhold Brothers, 
New York City, from an African exporter, 
was a rough diamond less than a quarter of 
It was distinguished 
from the other the fact that 
on one of its faces was engraved the letter 
“V.” This was quite a find, so the importer 
asked us to make a picture of the diamond 
engraved V as clearly as 


an inch in diameter. 
diamonds by 


showing the 
possible. 

That 
though on the 


than done, even 
seemed like a 


easier said 
surface it 


was 





“y" in the rough 


simple job of cross-lighting. The problem 
was to light the tiny walls of the letter 
with sufficient brightness to make them 
prominent, at the same time creating a 
dark background for the letter within the 
glass itself. The subject was not to be 
tampered with in any way; the job was to 
be done entirely with light. 

To obtain a fair magnification of the 
stone, we used a 5 by 7 view camera, its 
bellows extended the full 19 inches, 
equipped with a 6-inch Dagor lens. Reach- 
ing as close as we could with this set-up, 
we obtained a fair magnification, later en- 
larging the diamond image to a diameter of 
a little more than 1% inches, even though 
the Super Ortho Press film we used was 
developed in 1-to-1 D-72. 

The lighting arrangement took two or 
three hours, believe it or not, because the 
clean-cut result we strove for did not come 


as easily as we had thought it might. We 
used from one to three spotlights, these 


being employed because of the great control 
possible, placing the spot-focus beam as 
nearly on a line with the stone as possible. 
The idea was to shoot the light through the 


side of the stone. We found, eventually, 


| that two spots, the direction of which may 
| be seen from the position of the shadows 
| in the illustration, would do the trick better 


than one or three, the first not being suffi- 
cient to bring up sharply both lines of the 
and the second tending to flatten 
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the crispness obtained by using two spots. 
The letter V formed by the two shadows 
is purely accidental but helps the subject. 


Are Flash Bulbs Scarce? 


Rea an ugly rumor went the rounds 
that there were to be no more flash 
bulbs, at least not for a very long time, 
because the Government needed the alu- 
minum. However, the veil has been lifted 
and it appears that an order had gone 
forth freezing distribution of flash bulbs 
temporarily. Now the order has been lifted 
and flash bulbs are again available, though 


the supply is not inexhaustible. In any 
event, we can take nothing for granted. 


The war is still on, and freezing orders may 
come again. The general advice is to be- 
have, buy only in normal quantities and 
thereby show the Government that you will 
use flash bulbs economically and not in the 
profligate manner we have been accustomed 
to when things were different a short while 
ago. In that way, sufficient materials may 
come through to make it possible for the 
manufacturers to keep the amateur and 
professional supplied. 


Reducing Static in Darkroom 


ieee moisture into the darkroom air 
through an atomizer helps to reduce 
the presence of static, which is the cause 
of lint and dust adhering to the surfaces 
of negatives. If you have been having 
trouble on this account, try this atomizer 
stunt and see if it helps. 


Large vs. Small Cameras 


HEY say larger cameras are coming back. 

The illustration shows one lad who is 
bringing them back in a big way; a 5 by 7 
Graflex, no less! There is considerable talk 
on the subject of miniature versus larger 
cameras, but it is surprising how many per- 
sons still: think highly of the 35mm minia- 


Staging a come-back? 
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ture, believe it is superior in many ways to 
the larger cameras. The general feeling, 
however, seems to be that the QM, by 2% 
negative is the smallest feasible, yet the ad- 
mission is frequently made that the minia- 
ture—because of its small, compact size—is 
still the camera par excellence for candid 
work and wherever it is advantageous to 
keep the camera on one’s person most of the 
time. 


Sound Films 
Train Workers 


Wem in armament production are 
being trained through the medium 
of sound films produced under the direc- 
tion of the U. S. Office of Education, 
Federal Security Agency. Of the 50 
reels of film comprising the program, 18 
have been completed and are now being 
reproduced in 16mm size, according to 
Castle Films, Inc., which was awarded 
the contract for distribution. 

“The U. S. Office of Education has 
produced a series of motion-picture films 
dealing with mechanical skills and knowl- 
edge, expressly designed to be used by 
vocational teachers and shop instructors,” 
said Dr. John W. Studebaker, U. S. Com- 
missioner of Education, in describing the 
purpose of the films. “These films will 
assist potential and employed defense 
workers more rapidly to learn and more 
thoroughly to comprehend the instruction 
being given them in the vocational schools 
throughout the United States.” 

Following a detailed course in the han- 
dling of machine tools in precision work, 
40 of the films cover the subject of ma- 
chine-shop practice. Seven reels are de- 
voted to the engine lathe, five to pre- 
cision measurement, five to the vertical 
boring mill, five to the milling machine, 
five to the use of drill presses of various 
types, seven to bench work, three to the 
shaper, two to the action of single point 
cutting tools, and one to centering and 
layout. Operations in ship building are 
covered by 10 more films, still in pro- 
duction. 


Slide-Binding 


OLOoR transparency slides may now be 
bound in about the same manner as 
prints are mounted in a dry-mounting 


press. A completely new departure in the 
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field of slide-binding, the method is made 
possible by a vise-like affair containing a 
heating element. The slide is inserted, as 
usual, in a paper mask called “a scientifically 
prepared thermo mask,” and then between 
two pieces of 2 by 2-inch glass. The as- 
sembly is held together with a small clip, 
no tape or frames being used, and then fed 
between the flat jaws of the vise, the bot- 
tom surface of which is electrically heated. 
The jaws are slowly brought together and 
allowed to remain thus for about 30 sec- 
onds, at the end of which time they are 
separated by pushing down the lever and 
the slide is complete, firmly held together 
by the adhesive with which the mask is 
impregnated. 


Make ‘Em Clown 


on’t take on too serious an attitude 
when you're shooting a child’s picture. 
It scares the child into awkward, stiff poses 
and expressions, with the result that the 
pictures you get lack life and naturalness. 
Try making them clown; that is, let them 





Smile, and subject smiles, too 


mimic whatever or whoever they think is 
funny. Children have their own sense of 
humor, which adults often fail to appreciate. 
But if you will try to put yourself in the 
child’s place, forget that you’re grown up, 
make believe you're a child again, you will 
see pictures even when the child clowns. 
Some of them will be very bad; many will 


be very good because they are spontaneous | 


and because the child is unconscious of the 
camera. The boy in the illustration ex- 


pressed a wish to wear glasses and imitate | 


a grown-up. The photographer complied 
and the subject was happy. So is the result, 
we think. 


Correction 


Lr the item “Print Reducer” which ap- 
peared on page 208 of our April 1942 
issue there was an error in the formula 
given. Solution A of the reducer should 
consist of 200 grains of sublimated iodine 
and 10 ounces of alcohol, not 20 ounces 
of sublimated iodine and 10 ounces of alco- 


hol as was originally stated in these 
No tape, no frames columns. 
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FISHING 
Soon! 






Revere ''88'' Camera 
Eastman-licensed spool 
and spindles. 5 speeds. 
Complete with fast Wol- 
lensak F3.5 lens, $38.50. 


On your first outing, you may make the 
prize catch of the season. Take along a 
Revere 8 mm Camera and bring back a 
thrilling motion picture of all of the ex- 
citing events of your trip.. The Revere is 
easy to load and to use. Like the large, 
professional ciné cameras, this compact, 
precision-built instrument has an auto- 
matic film-loop sprocket which prevents 
pulling on the film gate and assures 
steady, sharp 
movies. See Re- 
vere Cameras 
and Projectors 
at your dealer’s! 
Write for litera- 
ture. Revere 
Camera Com- 
pany, Dept. 5SA, 
320 E. 21st St., 
Chicago, Illinois 


Revere Model 80 
Projector 
Complete with 500- 
watt lamp, F1.6 lens, 


and one 300-foot reel, 
$75.00. 
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| 
Our Book Corner 


THE BOOK DEPARTMENT of Scientific American is conducted, 
with the co-operation of the Editors, to make available for you a 
comprehensive book service. Each month the Editors select and 
review in these columns new books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available books on any subject. 
You are invited to use this service freely. Tell our Book Depart- 
ment what kind of books you want and you will be furnished 
with a list of available titles, including prices. When inquiring 
about books, please be specific; remember that we can be of the 
greatest help only when you tell us just what you are looking for. 





| FIRST PRINCIPLES OF FLIGHT 


By D. Hay Surgeoner 


Acrmerse the text of the present book 
is prepared from the British view- 
point, the information presented is of 
such fundamental nature that a perusal 
of it will serve to give a satisfactory 
foundation for the average reader who 
wants to know a little more about the 
“why” of flight. The chapter titles in- 
dicate the scope of the work: The Atmos- 
phere, Fluid Motion, Aerodynamics, 
Practical Considerations, Stability, Con- 
trol, Airscrews. (108 pages, 5 by 7% 
inches, a number of line drawings.)— 
$1.30 postpaid —da. P. P. 





DEAD MEN DO TELL TALES 
By Byron de Prorok 


acy, lively account of the travels of a 

noted archeologist-explorer, mainly in 
the region of Ethiopia before the momen- 
tary conquest by Mussolini. To readers of 
scientific leaning the anthropological side- 
lights on primitive peoples will be of signifi- 
cance. In Ethiopia the author met and 
hobnobbed with Hailie Selassie. The book 
abounds with exotic adventure and will be 
difficult to put aside until finished. (328 


| pages, 6 by 9 inches, 19 illustrations.) — 


$3.60 postpaid.—A. G. I. 


SOUTHWESTERN ARCHEOLOGY 


By John C. McGregor 
O22 groundwork on which the 
student—amateur or professional— 
may build his knowledge of the rapidly 
advancing discoveries in Arizona, New 
Mexico, south-west Colorado, Utah, 
parts of Nevada, California, and north- 
ern Mexico. This work is likely to become 
outstanding—a landmark—among arche- 
ologists. (403 pages, 614 by 10 inches, 
illustrated. )—$5.10 postpaid.—d. G@. I. 


PHOTOGRAPHY, ITS SCIENCE 
AND PRACTICE 


By John R. Roebuck and 
Henry C. Staehle 


Nees an amateur photographer be- 
comes thoroughly familiar with the 
operation of his equipment and has thor- 
oughly grasped the technique of photog- 
raphy, he frequently wants to delve into 
the fundamental science of this subject. 
It is for this ever-expanding group that 
this present book is intended, The text 
surveys the modern science of photogra- 
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phy, presents a brief sketch of the 
historical developments, and then gives 
detailed attention to the properties of 
photographic materials, the factors deter- 
mining correct exposure, and the sensi- 
tivity to color needed to preserve tonal 
values. This is followed by a considera- 
tion of the chemical processes of devel- 
opment and of the positive processes 
such as printing, enlarging, and making 
slides. A chapter is devoted to the latent 
image theory and another to lenses and 
the optical aspects of photography. Color 
photography is fully discussed and a 
section of the book gives a concise pres- 
entation of the subject of composition 
and other aids in making good pictures. 
A “laboratory manual” presents a se- 
ries of practical experiments. (283 pages, 
6 by 814 inches, 96 illustrations. )—$5.10 
postpaid.—d. P. P. 


BOATBUILDING 
By Howard I. Chapelle 


S° far as this reviewer can ascertain, 
this is the most complete book on 
boatbuilding. It isn’t for the greenhorn; 
the user should already know things about 
boats and tools. It was written in detail 
because the magazine articles usually 
skip the parts a designer and builder 
most needs to know. ‘This book, by a 
well-known builder, is a practical shop 
book, no mere armchair companion. It 
stresses especially mold loft work—laying 
out beforehand in full size—the lack of 
which so often lands landlubbers in jams. 
The craft employed as examples are all 
sailing craft, and many are Chesapeake 
Bay types, but the principles explained in 
so much detail are basic to all types. 
(624 pages, 6 by 914 inches, 186 illustra- 
tions. )—$5.10 postpaid. G@. I. 


NOSTRADAMUS SEES ALL 
By Andre Lamont 


ie author, born in the Orient, edu- 
cated in Europe and America, known 
for his articles on astrology, the Kab- 
bala, and various methods of reading 
character, utilized all available books on 
Nostradamus—many rare and in several 
languages—plus the Houdini collection, 
and other original source material to 
present this volume of interpretations of 
the prophecies by Nostradamus, the 16th 
Century astrologer. Also, a comprehen- 
sive and interesting biography of the 
medieval physician who foretold World 
War I, the rise of Communism, Fascism, 
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Nazism; the emergence of Stalin, Musso- 
lini, Hitler, Franco, Churchill, Roosevelt, 
Petain, and others. (341 pages, 5 by 714 
inches, illustrated. )—$2.60 postpaid.— 
Are DE Ral Ve 


TIME AND TIMEKEEPERS 
By Willis |. Milham 


Re of a book dated 1923, now 
available at greatly lowered cost 
and, even today, out of date only in minor 
degree, but a book which still has no 
equal in the sense of its “all-aroundness.” 
Author is Professor of Astronomy at 
Williams College and the subject is his 
scientific hobby. The book covers the 
whole field of the history, construction, 
care, and accuracy of clocks and watches, 
without assuming previous knowledge on 
the reader’s part. Aspect most empha- 
sized is the history of early clocks and 
watches. A book for other hobbyists. 
(616 pages, 514 by 834 inches, 339 illus- 
trations. )—$2.10 postpaid.—d4. G@. I. 


DANA'S MANUAL OF MINERALOGY 


Revised by Cornelius S. Hurlbut, Jr., 
Ph.D. 


ie edition of a standard work 
of great prestige, prepared by pro- 
fessor of mineralogy at Harvard, Stand- 
ard text and reference. Covers crystal- 
lography (hard labor), also physical, 
chemical, descriptive, and determinative 
mineralogy, that corner of geology deal- 
ing alone with the description, classifi- 
cation, and correlation of mineral 
species. Is solid meat, no concessions to 
entertainment but would be entirely suit- 
able for amateurs who want reliability 
and aren’t afraid of study. (480 pages, 
6 by 9 inches, 436 illustrations. )—$4.10 
postpaid —4. G. I. 


THE LATHE MANUAL 


By The Staff of the Metal Trades De- 
partment of the William Hood Dun- 
woody Institute 


ops on the engine lathe, the turret 

lathe, and the hand screw machine 
are thoroughly covered in the mimeo- 
graphed text of this volume. In addition, 
the reader is shown the common methods 
of laying out work for center drilling 
and for grinding lathe tools. The text 
is prepared as a course of instruction for 
beginners in machine-shop technique and 
as such has been proved effective by use 
in industrial and trade schools. (143 
pages, 9 by 11 inches, thoroughly illus- 
trated.)—$1.45 postpaid.—4. P. P. 


_ DON'T BE AFRAID 
By Edwin Spencer Cowles, M.D. 


A apprehensiveness, usually from 
no known cause, but vague and gen- 
eral, afflicts many persons who do not 
know that this often is a symptom. Emo- 
tional instability, irritability, easy fatig- 
ability, palpitation, often accompany it. 
Neurasthenia, even suicidal melancholia, 
sometimes follow, if the cause is not re- 
moved; and the cause, according to the 
theory of this layman’s book, on which 
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the author, who is director of the Body 
and Mind Clinic, also the Park Avenue 
Hospital, New York, has based his life 
work of healing, is fatigue, often not 
realized, which lowers the body’s defenses 
against fears and phobias. Many of us 
Yankees harbor anxiety complexes which 
may have this basis. (229 pages, 5% by 
8 inches, unillustrated.) —$2.10 postpaid. 
A. G.I: 








tions for making a bookcase, a couch end, 
a desk and bench, a table, a coffee table, 
a dressing table, a picture frame, a maga- 
zine rack, a hinged-top chest. Not fancy 
cabinet work and not soapbox carpentry, 
but intermediate. The types are all mod- 
ern, not period. (94 pages, 814 by 11 
inches, illustrated.) —$2.60. postpaid.— 
Arr le 
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HOW TO MAKE YOUR OWN 
FURNITURE 


By Eugene O'Hare 

M*= photographic problems will be 
solved by the article text and illus- 

trations presented in this latest edition 


D ETAILED—some, unless beginners, 
would think too detailed—instruc- 











THE 
ELECTRON 
MICROSCOPE 


by: E. F. Burton 


Head of Dept. of Physics Univ. of Toronto 


W. H. Kohl 


Rogers Radio Tubes Co., Ltd. 


SEEING THE INVISIBLE! 


The first and only book on the fascinating 
subject of the electron microscope . . . the 
phenomenal instrument that sees the invisible 
... ferrets out the unsuspected secrets of 
the submicroscopic world! 





















Courtesy American Cyanamid Co. 
Magnesium Oxide Smoke (X 30,000) 






(GIVES an elementary explanation of what the 

electron microscope is ... how it works! 
Profusely illustrates the startling results so far 
obtained in its application by leading industrial 
laboratories to problems in chemical, metallurg- 
ical and bacteriological research. Numerous orig- 
inal drawings illustrate the principles involved. 
















Actual photographs show the tremendous mag- 
nifications possible as the cutting edge of a razor 
blade becomes a- jagged mountain range ... a 
hair would appear 40 feet wide ...a tubercu- 
losis germ attains the size of a string bean. . 
under the penetrating all-seeing lens of the elec- 
tron microscope! 











The authors are pioneers in electron microscopy. 
Under Dr. Burton’s direction was developed the 
first electron microscope in America, with which 
the first commercial research was carried out. 









One of his students, Dr. James Hillier, is now 
designing commercial electron microscopes for 


the RCA Manufacturing Co. 


REINHOLD PUBLISHING CORP. 


330 West 42nd St. New York, N. Y. 












SEND FOR YOUR COPY TODAY 








Courtesy Univ. of Penna. 


Tuberculosis germ (X 30,000) REINHOLD PUBLISHING CORP. 


330 West 42nd St., New York, N. Y. 
Gentlemen: 

Enclosed is $3.85. 
Microscope’”’ by return mail. 


Please send a copy of “The Electron 
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——OUR BOOK CORNER—— 


of a photographic annual which has 
come to be looked upon as one of the 
standards in the hobby. Sixteen articles 
cover various phases of photographic 
technique. A formulary section gives 
complete information on _ developing, 
printing, and toning, as well as on film 
speeds, paper speeds, flash exposures, 
and so on. The pictorial section presents 
26 reproductions of salon exhibition 
prints by famed photographers. The 
Market Guide lists a thousand names 
and addresses of organizations which 
purchase free-lance photographs. The 
bibliography lists photo trade magazines 
and current photographic books. (270 
pages, 6 by 9 inches, numerous illustra- 
tions. )—$1.10 postpaid.—. P. P. 


MODERN AMERICANS IN 
SCIENCE AND INVENTION 


By Edna Yost 


Lee ee book, not for youngsters 
but for young men seeking to set 
worlds aflame. Accounts of careers of 
Cornell (telegraph), Appleby (knot- 
tying device), Smith (father of health 
laws), Brashear (famous precision 
optician), Ambrose Swasey (ma- 
chine tool builder), Gorgas (Canal 
Zone), Wiley (pure food), Sperry (gyro- 
scopes), Carver (Tuskeegee), Baeke- 
land (Bakelite), Carrier (air-condition- 
ing), Kettering (inventions), Cottrell 
(precipitator), Williams (vitamins), 
Zworykin (electronics), Truog (soils). 
Author was once with A.S.M.E. (270 
pages, 514 by 8 inches, unillustrated.)— 
$2.10 postpaid.—4. G. I. 


HOUSE CONSTRUCTION DETAILS 
By Nelson L. Burbank 


Cae and revised edition of a suc- 
cessful book published three years 
ago. Amateurs who are tool-handy, but 
uncertain about detailing the steps in 
putting together their design of a house, 
will find here the crutch that comple- 
ments them. It abounds in details, main- 
ly drawings, of how the many parts go 
together. Chapters on: plans, founda- 
tions, roofs, stairs, wiring, insulation, and 
other details; also on cabins, cottages, 
farm buildings, painting, heating, and 
other work. (313 pages, 814 by 11 inches, 
heavily illustrated.)—$3.10 postpaid. — 
Zeb, (6), Ih 


BENJAMIN FRANKLIN'S EXPERIMENTS 
Edited by |. Bernard Cohen 


RANKLIN’s Own accounts of his ex- 

periments and observations on elec- 
tricity have long been inaccessible be- 
cause publishers were mainly interested 
in his political and diplomatic aspects. 
Millikan rates him as one of only 14 
most influential men in the whole of sci- 
ence since 1473. The editor, a scholar 
working under auspices of Carnegie 
Institution of Washington, here presents 
wise old Ben’s original, unaltered writ- 
ings so that the reader may study his 
keen mind at work on electricity. (453 
pages, 514 by 8% inches, 4 illustrations.) 


| —$4.10 postpaid.—4. @. I. 
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URRENT BULLE 
BRIEFS. 





(The Editor will appreciate it 
tf you will mention Scientific 
American when writing for any 
of the publications listed below.) 


How Smart Inpustrres Can Go Arter 

War Work is a 20-page pamphlet which 
tells how industries can secure loans for 
equipment to make war armaments, how 
small companies can form pools to obtain 
contracts, and other helpful data of value 
under present conditions. Copper and Brass 
Research Association, 420 Lexington Ave- 
nue, New York, New York.—Gratis. 


Construction Guues is a large folder 

which presents, partly in question-and- 
answer form, pertinent facts regarding 
the use of glues in the building field—in 
pretabrication and in laminated arches 
and beams. A number of photographs 
show varied application. J. Ff. Laucks, 
Inc., 911 Western Avenue, Maritime 
Building, Seattle, Washington —Gratis. 


Oscoop Mosiccranes is a 12-page fully 

illustrated booklet describing different 
types of cranes, mounted on pneumatic 
tired chassis, which are powered with 
only one engine and operated by only 
one man. This one operator can control 
all the motions of the crane, including 
traveling.—The Osgood Company, 
Marion, Ohio.—Gratis. 


Lasoratory Rueostats is a_ four-page 

circular describing “Lubri-tact” in- 
struments which have many important 
applications in industry. One of the dis- 
tinguishing features of these instruments 
is a graphite lubricated contact which 
eliminates wear and makes smooth ad- 
justment possible. Request bulletin 1705. 
James G. Biddle Company, 1211-13 
Arch Street, Philadelphia, Pennsylvania.— 
Gratis. 


Pressore-Trearep Woop ror PERMANENT 

Low Cosr Hovstne is an illustrated 
leaflet showing those parts of buildings 
which need protection against decay and 
fungus, and suggested treatments for 
painted and unpainted wood. Wood Pre- 
serving Division, Koppers Company, 
2000 Koppers Building, Pittsburgh, Penn- 
sylvania.—Gratis. 


Tue Care anv Use or Erecrric Appii- 
ances 1n THE Home is a 32-page in- 
dexed booklet which tells housewives how 
they can help in the present national 
emergency by the efficient use and proper 
care of their electrical apparatus. It also 
contains food buying and menu sugges- 
tions, as well as housework short cuts. 
Westinghouse Appliance Dealers or di- 
rect from Westinghouse Electric and 
Manufacturing Company, 40 Wall Street, 
New York, New York.—Gratis. 


Hanpsook ror Drimimrs is a 48-page 

illustrated manual prepared especially for 
_ students in war production work, yet of 
equal interest to anyone in any way con- 
cerned with modern and standard shop 
practice. It gives an introduction to the 
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theory underlying the use of the twist drill 
and considerable data on speeds, feeds, and 
general operation. Exceptionally well 
illustrated. The Cleveland Twist Drill Com- 
pany, 1242 East 49th Street, Cleveland, 
Ohio.—Single copies gratis. Price on quanti- 
ties on application. 


IpeaL Quatiry Transmissions is a 52- 
page handbook which includes recom- 
mendations, application data, photos, 
and engineering information on variable 
speed pulleys and transmissions. The 
data presented are of interest to design 
engineers, mechanics, purchasing agents, 
and so on. Ideal Commutator Dresser 
Company, Sycamore, Illinois.—GC'ratis. 


InpustR1aL Research iN THE UNITED 
States Durine 1941, by William A. 
Hamor, is a 36-page reprint that covers in 
considerable detail the subject of its title. 
Industries treated in this study run the 
whole gamut from coal to ceramics, from 
glass to. chemistry, from metals to agricul- 
ture, and so on. Mellon Institute of Indus- 
trial Research, University of Pittsburgh, 
Pittsburgh, Pennsylvania.—Gratis. 


“Dustuse” Dust CoLiecrors is a 58-page 
pamphlet prepared as a manual to serve 
plant engineers and officials in the selection 
of proper control equipment for specific dust 
problems. It includes practical and essen- 
tial data for efficient operation of dust 
control systems, technical layouts and en- 
gineering tables and charts for use in plan- 
ning applications of dust control units. Cat- 
alog No. 72. American Foundry Equipment 
Company, Mishawaka, Indiana.—Gratis. 


Tue WreEckorD is a 36-page analysis of the 
facts about street and highway accidents 
in which 40,000 persons were killed and 
almost a million and a half were injured 
in 1941.—The Travelers Insurance Com- 
pany, Hartford, Connecticut.—Gratis. 


“Trans-CrIver” is a four-page leaflet de- 

scribing a four-pound combination ultra 
short-wave, self-contained radio transmit- 
ter and receiver. Weltronic Corporation, 
3080 E, Outer Drive, Detroit, Michigan.— 
Gratis. 


Merat Dupiicating Wirnovut Diss is a 

32-page engineering catalog which de- 
scribes in detail a simplified system for 
expediting industrial and military produc- 
tion. The system involves a series of stand- 
ardized shop units that, almost universally 
adjustable, will often take the place and do 
the work of dies, jigs, and fixtures. Many 
defense plants are speeding up their work 
by applying this system to short-run re- 
quirements. Request this bulletin on your 
business letterhead. O’Neil-Irwin Manufac- 
turing Company, Minneapolis, Minnesota. 
—Gratis. 


Arrport Licutinc is a 42-page bulletin | 


which covers the lighting and electrical 
distribution equipment involved in the de- 
sign of an airport. Typical layout plans with 
C.A.A. recommendations are given. Photo- 
graphs and brief descriptions of all neces- 
sary floodlights, beacons, contact and bound- 
ary lights are included. Bulletin B-3046. 
Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pennsylvania. 
—Gratis. 
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IN WAR TIME 
Finger Print 
Identification 


is a valuable asset to you and to each 
of your employees—a proved measure 
of protection for both the individual 
and the organization to which he 
belongs. 

Supply your personnel department 
with 


Frederick Kuhne's 


““THE FINGER PRINT 
INSTRUCTOR” 


so that all in your employ—including 
the management—may have this pro- 
tection. By a noted finger print expert, 
formerly of The Bureau of Criminal 
Investigation, New York Police Depart- 
ment, this volume instructs in every 
phase of finger print operations. 


USED BY UNITED STATES GOVERNMENT 
AND BY THE F. B. 1. 


$4.25 Postpaid 
Published by 


SCIENTIFIC AMERICAN 
24 West 40th St. New York, N. Y. 











HOPKINS’ 


CYCLOPEDIA 
OF 
FORMULAS 


Is the foundation for the be- 
ginning of a fascinating hobby; 
the groundwork on which to 
build a practical knowledge of 
useful chemical facts. 


Are You — 


putting your spare time to good 
advantage? 


one of the many who are seek- 
ing a new field to enter? 


—_ Seeking a means to save money 
wherever possible? 
If you are, here is 
a practical solution 
to your’ problem. 


Wines and liquors; dyes, inks, 
polishes, soaps, paints and _ var- 
nishes, adhesives, antiseptics, 
bleaches, cosmetics, ete., are in- 


cluded. 


15,000 formulas; 1077 pages. 
$5.50 postpaid (domestic) 


For sale by 
ScIENTIFIC AMERICAN 
24 W. 40th St., New York City, N.Y. 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


Editor of the Scientific American books ''Amateur Telescope Making" 


nN his astronomical article,” page 230, 

Professor Russell states that the princi- 
pal instrument possessed by the newly in- 
augurated Mexican National Observatory is 
a Schmidt camera of 24” effective aperture, 
and he stresses its great value to astronomy. 
Amateur telescope makers are also keenly 
interested in the constructional side of any 
such instrument, and the Perkin-Elmer 
Corporation, now in a bright and shining, 
newly-built plant at Glenbrook, Connecti- 
cut, therefore invited to submit a 
brief note for these pages. The note: 

“When the Mexican Government con- 
tracted with the Perkin-Elmer Corporation 
for a large Schmidt camera, the aperture 
was specified as 24”. The very outermost 
zones of a corrector plate, however, do not 
come to proper curve by the treatment 
which is best for the inner zones. In the 
case of a 24” Schmidt previously made by 
this company for the Harvard College 
Observatory, the plate was not oversized, 
and consequently the edge zones delayed 
the final figure. For the Mexican instru- 
ment, therefore, Halley Mogey, Chief Op- 
tician, requested a larger blank, so that the 
24” clear aperture could be obtained in 
the least time. The grinding and edging 
operations were directed by T. J. La Lime, 
head of the grinding department. 

“Although ‘the curve on this corrector 
plate is imperceptible to the eye (the focal 
ratio is {/3.5), the difference between it 
and a perfectly flat plate is an amount of 
glass as big as a lump of sugar (about a 
quarter of a cubie inch) all removed by 
polishing alone. 


was 


and ''Amateur Telescope Making—Advanced"' 





Figure 2: La Lime and 31" mirror 


“Both the knife-edge and the Ronchi 
grating were used in the test set-up, which 
involved auto-collimation from a flat mir- 
ror and the use of a small periscope for 
looking at the image without obscuring 
much of the beam. When the mirror and 
plate were completed, no errors at all could 
be seen under this test over at least a 
2414” aperture.” 

The three shop photographs, Figures 1, 
2, and 3, were furnished at our request by 
Richard Perkin. They were taken by the 
former amateur telescope maker, Robert E. 
Cox, who a year or two ago “went profes- 





Figure 1: Machine, mirror, Mogey 


Figure 4 (right): Schmidt evolution 
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sional” with the Perkin-Elmer Corporation; 
another former amateur employed there 
being Daniel E. McGuire who similarly 
went professional several years ago. Ama- 
teurs are now in so many professional 
optical shops that this department finds 
it almost impossible to draw a line between 
the two. There actually is no such line; 
it has been washed out. Most of the pro- 
fessionals were amateurs at one time. 
Figure 1 shows the 31” Schmidt mirror 
disk in the last stage of emery before 
polishing. The machine itself will also in- 
terest our readers. So will chief optician 
Halley Mogey, who stands beside it. (Some 





Figure 3: Mogey's expert digit 


day this department may publish a series 
of personality articles on prominent people 
in professional optics.) Your scribe believes 
Halley Mogey’s name never is mentioned 
without the inevitable after-question, “Was 
he named for Halley’s Comet?” Halley 
Mogey really was named for Halley’s 
Comet. What was more logical—his father 
a telescope maker and the two arrivals 
coinciding? The boy grew up in his father’s 
shop at Plainfield, N. J. (now run by an- 
other son, William Morey, assisted by 
Messrs. Brown, Lojas, and Grosswendt, all 
former amateurs). There he gained the 
“feel” of glass and abrasive. Then he went 
off to college and gained theory, and re- 
turned equipped on both sides, practical 
and theoretical, to make maximum applica- 
tion of the mind-and-hand team. When 
Schmidts came along, a few years ago, he 
went to the Mt. Wilson optical shops to 
learn special Schmidt technique; and left 
there some of his own. In Figure 1 he is 
seen in shop clothes. A good optician, no 
manner how much theory he has in his 
head, never is too lofty to get into working 
pants and use his hands. 

Figure 2 shows the same 31” disk fine- 
ground, with T. J. La Lime, head of the 
grinding department, measuring the radius 
of curvature with a spherometer. 
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In Figure 3, Halley Mogey is hand- 
touching an outer zone on the 26” corrector 
plate of the Schmidt camera. Some years 
ago amateurs argued whether the _ tradi- 
tion that the old-time professionals used 
their hands as a “rubber” (as non-telescope 
making persons styled it) for local touching, 
was true or just a story. While some argued, 
others tried it, and it worked. Since then 
it has been amply proved by other evidences 
that the old-timers did use this method; 
the popular tradition was quite correct. 
Besides, the method is not in any way re- 
markable; simply, instead of a small tool 
of pitch, a small tool of fine leather is 
used—that is, the hand or whatever part 
of the hand is the user’s own pet method. 
In Figure 3 you see this method in the 
flesh. This photograph, now published, will 
be useful to show to occasional doubters 
about hand touching among professionals. 


N°? clearer, simpler, more direct ex- 
planation of the working principle of 
the Schmidt camera has been seen by this 
department than one found in a_ booklet 
describing the newly added equipment at 
the Warner and Swasey Observatory of the 
Case School of Applied Science at Cleve- 
land. The drawings from the booklet are 
reproduced in Figure 4, and here is the ex- 
planation: 

“In 1931 Bernhart Schmidt, an optical 
worker at the Hamburg Observatory in 
Bergedorf, published an account of a re- 
flecting telescope free from nearly all the 
inherent defects common to such instru- 
ments. This was accomplished by intro- 
ducing a thin lens in front of a spherical 
mirror. 

“His reasoning was clear and logical, in 
spite of the fact that he avoided all mathe- 
matics. He ended his article by stating: 
‘The method of producing the lens is as- 
sumed.’ In other words, he was not going 
to reveal the secret, a characteristic com- 
mon to optical workers, particularly of the 
past. 

“It seems that the first Schmidt tele- 
scope was completed in the summer of 
1930, when Schmidt and a friend amused 
themselves by reading the epitaphs on the 
tombstones in a nearby cemetery. A _ re- 
markably detailed photograph of a wind- 
mill a mile and a quarter away, made with 
his first telescope during a moonless night, 
is now of historic interest. 

“Tn 1936, Dr. R. Schorr of Hamburg Ob- 
servatory finally disclosed the secret of how 
Schmidt, who had died in 1935, had pro- 
duced the surface of the all-important lens. 
Schmidt placed a plane-parallel disk of 
glass on the open end of a circular cylinder 
of nearly the same diameter and evacuated 
the cylinder until the desired bending of 
the glass disk was secured. Then he polished 
the glass surface to a perfect plane. After 
allowing the air to re-fill the cylinder, the 
plane polished surface took the desired form 
of the lens. 

“The Schmidt-type telescope employs a 
spherical mirror instead of the usual para- 
bolic mirror of the reflector. Parallel rays 
incident upon a spherical mirror do net 
come to a focus at the same point. The 
rays striking the center of the mirror come 
to a focus at a point F, midway between 
the mirror and its center of curvature; 
while rays striking the outer zones come to 
a focus somewhat nearer to the mirror. 
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COMPLETE HIGH-GRADE KITS OUR SPECIALTY 


Headquarters for Amateur 
Telescope Makers 


Each kit has two glass discs (correct 
thickness) tempered pitch, 8 assorted 
abrasives (fewer may not give perfect 
optical surface), rouge, instructions, 
etc. When your mirror is finished, re- 
turn it to us for FREE test and written 
report by Dr. J. M. VURE, Opt. 
POLISHING and PARABOLIZING 

MIRRORS, all sizes, made to order by 
professionals, guaranteed correct. 
Prisms, eyepieces, accessories supplied. 


if 


(oe 1 


a 


Free Aluminum Diagonal 
With Each Kit 


6” Kit with 500 P 
Book AmategiONLY $6.50 
Telescope Making’’ (You save 50c) 
i tee $2.95 $4.00) 
6” Kit. 3.75 5.50) 


8” Kit.. 6.50 8.00) 
10” 
127 


(Pyrex, 


(Pyrex, 
(Pyrex, 
Kit.. 9.95 (Pyrex, 13.95) 


Kit. .14.75 (Pyrex, 22.50) 


ALUMINIZING 


FREE flat given with each mirror aluminized. A harder an 


d brighter aluminum coating that is 


uniform and produces a lasting and superior reflecting surface on TELESCOPE d CAMERA 
MIRRORS, PRISMS, DIAGONALS. Guaranteed not to peel or blister. i 


6" $2.50 8" 


$3.50 10" 


Send for your FREE Illustrated Catalogue! 


ee PRECISION EE a hoes 


1001 bay Rass rhb iacect 


KITS OUR SPECIALTY, 


4’ kit. .$ 2.95 Pyrex...$ 4.25 
6 kit.. 3.75 Pyrex... 5.50 
8’ kit... 6.75 Pyrex... 8.50 
10’ kit.. 9.95 Pyrex... 13.95 
12 kiteemel4e75 Pyrex... 24.00 


Kits contain 2 glass discs, 8 grades of abrasives 
(fewer do not insure an optically perfect surface), 
rouge, pitch or beeswax, and instructions. 


Money-back guarantee that 


THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 





PYREX MIRRORS 


Made to order, correctly figured, polished, and 
parabolized. Precise workmanship guaranteed. 
Prices on request. 


WE DO POLISHING, PARABOLIZING AND 


ALUMINIZING 


(Send for our NEW, ENLARGED, 
TRATED catalogue.) 


M. CHALFIN 
G.P.O. Box 207, New York, N. Y. 


and ILLUS- 
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Surface Hardened 


ALUMINIZED 


Coatings 


are uniformly superior in reflectivity and 
improve the performance of telescope 
mirrors, prisms, diagonals, camera mir- 
rors, range finder mirrors and other 
optical front surface mirrors. 


These Surface Hardened Coatings are used 
in some of the largest observatories on 
mirrors which are famous throughout 
the world. Have your mirrors coated 
with the best. 


Prices: 4”—$1.75, 6”—$2.50, 8”—$3.50, 
10”—$5.00 and 1214”—$8.00. Up to 36” 


on request. 


LEROY M. E. CLAUSING 
720 Greenwood Ave. Wilmette, III. 





amit 
TELESCOPE 


Popular Illustrated 


Astronomical Monthly 


This combination of the former journals, 
The SKY and The Telescope, brings you the 
best in popular astronomy. For amateur as- 
tronomers—star charts, Gleanings for telescope 
makers, page for obseryers, and timely articles. 
$2 a yeat, domestic; $2.50, foreign 
Single copy, 20 cents. 
SAMPLE COPY ON REQUEST 


SKY PUBLISHING CORPORATION 


Harvard Observatory, Cambridge, Mass. 


























polishing time. 
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TO MAKE A GOOD TELESCOPE 


is a most fascinating experience. We know, for we have made a 
lot of them, experimenting with all sorts of glass and abrasives. 
Experience indicates two 

USE ONLY GOOD MATERIALS, The cost of the best is so 
little that it is foolish to 
waste hours of work and care with failure at last. 

FINE GRIND THOROUGHLY. 
perfect polish if the right abrasives are used persistently enough, 

Twenty-two years of experience enables us to supply: 

1. The best glass of the right thickness. 

2. The proper assortment of abrasives to give the best surtace with 
a minimum of labor. Our abrasives are supplied in tin cans. To 
use punch a hole and sprinkle. Seal between times with adhesive. 

3. Our famous #6 for the final grind, which materially shortens 


4. Ready-tempered pitch, 
KITS. The above selected materials combined in a set, with instruc- 
tions for making a complete telescope. 
size this costs only $5.00. This includes a test of your completed 
parabolic mirror with advice for correcting any errors found. 


Write for catalogue of supplies. 


11 Harvard St. 





“MUSTS”’ for making a good telescope. 
“‘bargain hunt’? and almost certainly 


It is not difficult to get a 


and best rouge, for polishing. 


For the six-inch aperture 


Springfield, Vermont 
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MAKE YOUR OWN 
TELESCOPE 


at a cost of less 
than $25, 


working from inexpensive, pre- 
pared kits of glass, abrasives, 
and pitch, and by following the 
practical, detailed instructions 


“AMATEUR 
TELESCOPE MAKING” 


This beginner’s book, from which 
more than 25,000 telescopes have been 
made by amateurs, gives elementary 
information on how to plan and build 
the mounting, how to grind, polish, 
and accurately shape the essential 
glass parts by hand. All necessary data 
are presented in easily understandable 


form. 
Over 500 pages Profusely Illustrated 


$4.00 postpaid, domestic 
$4.35 foreign 


SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 


Owners of 


““AMATEUR TELESCOPE MAKING” 


who have been bitten deeply by the 


hobby bug of glass pushing will find 
a competent guide to advanced mirror 
technique, flat making, eyepiece work, 
telescope drives, aluminizing, observ- 
atories, and many other aspects of 
the optical hobby in the companion 


volume 


“AMATEUR TELESCOPE 
MAKING—ADVANCED” 


This is a wholly different book 
from ‘‘Amateur Telescope Making.” 


650 pages 359 illustrations 
Over 300,000 words 


$5.00 postpaid, domestic 
$5.35 foreign 


SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 
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“If, however, we make the light striking 
this outer zone slightly divergent, all the 
rays can be brought to a focus at F. This 
is accomplished by placing a thin lens in 
front of the mirror and at its center of 
curvature. The shape of such a lens is 
shown in the second diagram. 

“This results in the combination in the 
third diagram. 

“The same results may be accomplished 
by introducing at R a lens with a shape 
shown in the fourth diagram. 

“In this case, the outer rays are less 
divergent and the center rays slightly con- 
vergent. The resulting combination, with 
the focus now a little closer to the mirror, 
is shown in the final diagram. 

“If the parallel rays are directed to the 
telescope from an angle different from the 
one shown in the above figures, they will 
again come to an exact focus. This is due 
to the fact that the mirror is spherical 
and has no axis, and the lens is at the 
center of curvature of the mirror. The 
optical system thus remains exactly the 
same as before. 

“The bundles of parallel rays striking 
the mirror from all angles will thus be 
focused on a photographic plate bent into 
a slightly spherical surface. In practice it 
is easy to bend ordinary flat photographic 
plates into the necessary spherical form. 

“Stated in another way—rays of light 
entering the telescope from stars widely 
separated in the sky will be brought to an 
exact focus; a condition not realized in the 
usual reflecting telescope. Thus a large area 
of the sky may be photographed at one 
time. 

“Since the lens employed is relatively 
thin, it produces an instrument which is 
free from the color defects associated with 
refracting telescopes. Also, since the focal 
ratio of the telescope can be made small 
without sacrificing other desirable proper- 
ties, the instrument is ‘fast’ in the same 
sense as the word is used with respect to 
cameras. 

“The wide-angle field, the achromatic 
properties, and the speed, are the three 
principal advantages of the Schmidt tele- 
scope.” 

The new Schmidt camera at the Warner 
and Swasey Observatory has a 36” Pyrex 
mirror of 14’ radius of curvature, with a 24” 
lens of Vita-glass, .3” thick. Maximum de- 
parture from a plane is .0005” and the 
optical work was done by C. A. Lundin of 
the Warner and Swasey Co., Cleveland, 
Ohio. 


EFORE the beginner has picked up 


from here and there a modicum of 
general background about telescope prin- 
ciples he is almost sure to run up at least 
one blind alley in pursuit of a beautiful 
illusion. Your scribe, for example, in 1924, 
when quite innocent of telescoptical back- 
ground, saw a picture of a group of re- 
flectors made by the Telescope Makers of 
Springfield, Vermont. One of them was 
short, chubby, compact, unlike the others. 
Obviously that one would be much better, 
hence the one to make. Now it happens 
that a short chubby telescope (short focal 
ratio) is an ideal one for the tyro not to 
make, because the curve of the mirror is 
much more difficult when deep—more ad- 
vanced work. Russell Porter explained this 
fact and your scribe desisted. 


TELESCORLICS 


MAY 1942 





On the opposite extreme are telescopes 
having great length—long focal ratio—and 
when the tyro discovers that these give 
high magnification he is inclined to plump 
for one as his first job. These, however, 
are a headache in other ways. As John 
Pierce puts it: “Made a 4” of 90” focal 
length with very poor results so far as 
comfort in observing goes—hard to point— 
diagonal large and field necessarily small, 
since the large-lens eyepieces are not ayail- 
able.” 

Commenting on a tyro’s proposal to 
make a “high-magnification” telescope with 
focal ratio 40, Alan R. Kirkham made ap- 
posite observations in an old letter dug up 
by your scribe from the lower, or pre- 
Cambrian, strata of his desk (had a house- 
cleaning) : 

“Focal ratios of longer than f/20, which 
itself is extreme, cannot be recommended 
because they do not give full fields with 
any but eyepieces whose magnifying power 
is above most practicable limits. The focal 
image of the Moon in a telescope of 6” 
aperture and focal ratio of 40 is big—about 
2.088” in diameter—it is true. However, 
compare the size of the field lens of a 1” 
eyepiece with this and see how miserably 
small the field actually seen will be. In 
order to get down within the magnifying 
power universally agreed to be best for 
seeing, about 16 diameters to the inch, or 
perhaps 10 to 20 diameters depending on 
various factors, we require a 214” eyepiece 
with such a telescope. Good eyepieces are 
easily designed for a useful field of 40°, 
but the ability to give this apparent range 
depends on the field lens being large enough 
to receive all the rays of 40° magnification. 
The condition is met with in all eyepieces 
of about 114” focus, down. A 114” eye- 
piece needs a field lens 1144” in diameter, 
a 2” eyepiece one of 1144” diameter, and 
a 2%” should have a field lens about 2” 
in diameter. These ‘out’ sizes are hard or 
impossible to find—it’s about like asking 
for a size 22 shoe at a shoe store. In a 
nutshell, we get only a narrow field, caused 
by the telescope itself having wrong pro- 
portions. Moreover, these eyepieces would 
have great spherical aberration. They also 
require several inches of rack and pinion 
work for focusing from the longest to the 
shortest of them, and require diagonals of 
too great size. They also suffer from curva- 
ture of field. 

“If that is not enough, there are other 
reasons why the existing range of eyepieces 
became more or less standard—for it didn’t 
just ‘happen.’ The long focal ratio takes 
a very long and awkward tube, and this 
means trouble in keeping the optical ele- 
ments in alinement. Besides, try figuring 
an f/40 mirror—I did. Just like looking 
at the head of a pin. Diffraction effects 
are very great, and the mirror even seems 
to move around with the motion of the 
eye. In focograms, such mirrors are sur- 
rounded by a diffraction edge half the 
radius of the mirror itself. Finally, the 
image is poorly illuminated.” 

Persons who urge the beginner to adopt 
conventional designs in anything, just be- 
cause these designs are conventional are, 
of course, simply gratuitous irritants; but 
on the other hand there often—though not 
always—is some sound reason behind a con- 
vention, representing the experience of 
those who came before. 
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PROGRESS industry, 


in the chemical 
dealt with in detail on page 278, is sym- 
bolized by our front cover photograph, 
taken in a plant of the Calco Chemical 
Division, American Cyanamid Company, 
of one part of a process of producing 
organic chemicals. 
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50 Years Agoin... 




















(Condensed from Issues of June, 1892) 


COLOR PHOTOGRAPHY—"The method adopted by Mr. Ives 
for photographing in colors is another instance of American in- 
genuity. Acting on Helmholtz’s theory that the nerves of the eye 
respond to wave vibrations corresponding to light of red, green, 
and bluish violet, and that all tints are made up of combinations 
of these light waves, he takes three photographs of a scene or 
object, screening off from the first sensitized plate all but the red 
rays, from the second all but the green rays, and from the third 
all but the blue-violet rays. Then he places the photographs on 
celluloid in a three-lens lantern, and projects these so that they 
coincide in one picture, screening his lenses with glass of red, 
green, and blue-violet color. The result is a large photograph 
in all the actual colors of nature.” 


CHRONOGRAPH—“The chronograph of Mr. Schmidt, which is 
capable of measuring as minute a period of time as the ten- 
thousandth part of a second, is based on this principle: The 
regularity and rapidity of the movement of the balance wheel of 
the escapement enables measurement to be made of intervals of 
time much less than that of one oscillation. . . . These chrono- 
graphs have been used principally for measuring the initial speed 





of projectiles. At the moment of discharge the projectile breaks 
the current by cutting a wire which is stretched in a primary frame 
attached to the end of the gun. The chronograph continues to 
operate until the projectile passes through a secondary frame 
located in front of the target. . . . It is possible, therefore, to read 
the exact interval that has elapsed while the projectile has passed 
between the two screens.” 





ENGINES—“A 60 horse power nominal Otto gas engine is one of 
the largest gas engines yet constructed. Even when the success 
of the Otto gas engine of sizes up to 20 indicated horse power had 
been insured a few years ago, the makers themselves would scarcely 
have ventured to predict that in the short time that has since 
elapsed engines indicating 85 horse power with a single cylinder 
would be commercially successful, and supplanting fairly good 
steam engines.” 


MOUNTAIN RAILWAY—‘The most recently completed high 


mountain railway in Switzerland is that up the Rothhorn 7,240 
feet high, from the lake and town of Brienz, not far from Inter- 
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laken. . . . The material through which the eleven tunnels of this 
line were excavated consisted of debris which had slipped down 
the mountain, and which seemed disposed to go on sliding when 
disturbed. Subterranean springs also made the work difficult, 
and in places new beds had to be made for mountain streams.” 


BANANAS—“While apples yield only 12 per cent, bananas with 
the skins removed yield 25 per cent of thoroughly dessicated fruit. 
The supply of bananas is practically unlimited. The fruit grows to 
maturity all the year round, and may be obtained every day 
throughout the year, so that the manufacture of dried bananas 
can be made continuous.” 


MOSQUITOES—“The beak of the mosquito is simply a tool box, 
wherein the mosquito keeps six miniature surgical instruments in 
perfect working order. Two of these instruments are exact counter- 
parts of the surgeon’s lance, one is a spear with a double-barbed 
head, the fourth is a needle of exquisite fineness, a saw and a 
pump going to make up the complement.” 


CANAL TRAFFIC—‘“Few persons who have not made a per- 
sonal study of the matter realize the magnitude of the traffic of 
the Great Lakes. There were over 1,100 more vessels passing 
through the canal into Duluth, Minnesota, in 1891, than passed 
through the Suez Canal the year previous. Through the ‘Soo’ 
Canal at the outlet of Lake Superior there were more than three 
times as many vessels and nearly a million and three-quarters 
tons more freight in 1890 than through the Suez Canal during the 
same year.” 


BOMBING—“Mr. Maxim, of gun fame, has for some years 
directed his attention to the problem of aerial navigation. Recently 
he said: ‘If I can rise from the coast of France, sail through the 
air across the Channel, and drop half a ton of nitroglycerine upon 
an English city, I can revolutionize the world. I believe I can do 
it if I live long enough. If I die, some one will come after me 
who will be successful, if I fail. ...It can be done as sure 
as fate.” 


FAMINE—“The attention of the whole world is directed to the 
terrible famine in Russia; consequently it is not generally known 
that a similar scourge is afflicting India. In this country all the 
horrors which follow in the wake of starvation occur with fearful 
regularity every fifteen years, or twice in every generation. The 
last great famine was in 1876.” 


SLUMBER—‘Tt is said by scientists to be a fact that all our 
senses do not slumber simultaneously, but that they fall into a 
happy state of insensibility one after another. The eyelids take 
the lead and obscure sight, the sense of taste is the next to lose 
its susceptibility, then follow smelling, hearing, and touch; the 
last named being the lightest sleeper and most easily aroused.” 


PASTEURIZATION—“Machines are in use in Paris and some 
other cities which will heat great quantities of milk to a tempera- 
ture of about 155°Fah. for a few minutes, and then cool it rapidly 
to a low temperature. The method has been called the pasteuriza- 
tion of milk. It does not kill all the bacteria, but it does destroy so 
many of them that it greatly increases the keeping properties of the 
milk. Moreover, it almost entirely destroys the danger from disease 
germs in milk, since nearly all forms likely to occur in milk are 
killed by this temperature.” 
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* "Tiere is more steam up in the Bell 
System than I ever remember. The wires 
hum with war and wartime production. 
There’s more telephoning than ever 
before. 


“The pressure of war and war’s work is 
on—especially on our toll lines. If you 
are going to use Long Distance you can 
help by — 

Knowing the number you want to call. 


Calling in the less busy hours — before 


10 A. M. and after 8 P. M., for example. 


“Tet’s give vital war calls the right of 
way and make equipment go as far as 
possible, saving copper and other mate- 
rials for the war.” 





BELL TELEPHONE SYSTEM 





“The Telephone Hour”— presenting great artists every Monday evening — N.B.C. Red Network 
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X-RAY PHOTOGRAPHS IN IGH-SPEED photography, by X-rays, of bullets 


passing through gun barrels or smashing their 
A MILLIONTH OF A SECOND way through armor plate are’ possible with the 
new X-ray tube invented by Dr. C. M. Slack (left, 
above) , of the Westinghouse Lamp Division labora- 
tories. Dr. Slack is shown explaining a laboratory 
model of the tube to Dr. Herschel Smith, civilian 
aide at Frankford Arsenal. At right is L. F. Ehrke, 
who collaborated with Dr. Slack in the development 
of the tube. More details of the tube and its uses 
wil be found on page 293, 
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‘POP-GAS’ AIDS WAR DRIVE 


Harmless Vapor Balks Saboteurs, Saves War Plants 


Veep in New Jersey several 
hundred men are working day 
and night turning out steel cylinders, 
filling them with common ordinary 
“soda-pop” gas. 

Somewhere in Connecticut an air- 
plane engine is taking a final test. A 
defective fuel line spills raw gasoline 
on a red-hot steam pipe. 
Instantly the supply trench 
under the test cells is a river 
of flame, but the motor is 
delivered on schedule. 

Somewhere in California 
a saboteur places an_ in- 
cendiary tube in a storeroom 
stacked with drums of flam- 
mable liquids, but the fire 
department isn’t even called. 
Damage is negligible. 

Somewhere in Tennessee a 
huge generator is supplying 
thousands of kilowatts of 
electricity for the manufac- 
ture of aluminum. A piece 
of insulation cracks and 
flame bursts out, but the 
faulty insulation is soon re- 
placed and the generator is 
back on the job. 

Somewhere in Alabama a 
plant is ginning cotton for 
Army duck. A _ piece of 
tramp iron causes a spark, 
ignites the lint in a flue, but 
15 minutes later the gin is 
back in operation. 

From all over the country 
come reports of fires that 
threaten great industrial plants, power 
companies, refineries, and warehouses, 
fires which threaten total destruction 
but which are miraculously snuffed out 
with little or no damage. How do 
these seeming miracles take place? 
The answer is in the cylinders being 
turned out by those men in New 
Jersey and the “soda-pop” gas with 
which they are filled. For it is this 
gas that snuffed the flames at their 


PAUL W. EBERHARDT 


inception—turned a possible holocaust 
into just a minor accident. 

Legend has it that carbon dioxide’s 
peculiar ability to smother fire was 
discovered accidentally by a Swedish 
harbor-master who was using the com- 
pressed gas to make a light-buoy wink 
at regular intervals. One night his 





sy 


Carbon dioxide protects airplane engines under test. 
Arrows point to discharge nozzles; white lines at right 
indicate extra gas from special screening nozzles 


supposedly non-extinguishable flame 
went out, and investigation proved 
leaking carbon dioxide gas to be the 
cause. Be that as it may, American 
engineers get ‘the bulk of the credit for 
harnessing the gas and teaching it new 
tricks, for a great many harnessing 
stunts began on drawing boards in the 
New Jersey laboratories of Walter 
Kidde and Company. 

Carbon dioxide’s debut as a fire- 
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extinguisher took place soon after the 
World War I—on the high seas. The 
then-untried gas was introduced dra- 
matically to London ship-owners by 
an engineer, who rented an old trawler, 
set a raging gasoline fire in its hold, 
and extinguished the blaze in a matter 
of seconds with clouds of the cold, 
white gas. Since that dem- 
onstration, carbon dioxide 
fire protection devices have 
become standard equipment 
on merchant vessels. It is 
even being used on the new 
Liberty ships which have 
been stripped of all non- 
essentials. 

Just how does carbon 
dioxide work on a fire? As 
any physics student knows, 
air at sea-level contains 21 
percent oxygen. If that oxy- 
gen content is substantially 
reduced, a fire cannot burn. 
So if enough carbon dioxide 
is discharged over the flames 
to cut the oxygen content 
to 14 or 15 percent, the fire 
goes out. 

This same principle is ap- 
plied in fighting sea fires. 
Stored carbon dioxide is dis- 
charged into burning cargo 
compartments, inaccessible 
to ordinary fire - fighting 
agents. The white gas pene- 
trates into crevices and un- 
derneath bales where fire 
may be burning, instantly 
extinguishing all flame. There has been 
no change in this basic principle since 
the initial application of the gas to 
cargo fires. The major improvements 
have been made in the means of dis- 
tributing and discharging the gas, and 
of detecting the fires to be extinguished. 

Detecting the presence of cargo fires 
is as important as extinguishing them, 
and the old method of having the deck 
officer sniff at ventilation tubes was 
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A storage room packed with inflammable materials is pro- 
tected against fire by a carbon dioxide system. At left, 


long ago found far too haphazard. 
The engineers solved this problem by 
developing an automatic sniffer which 
employed an electric eye to investigate 
air samples drawn automatically, every 
few seconds, day and night, from each 
cargo hold. These same “sniff pipes” 
are the pipes through which the blast 
of carbon dioxide is directed into the 
cargo hold, once a trace of fire is 
detected. 

But the Kidde engineers did not 
stop with perfection of this gas for 
sea-going duties. While one group of 





A small cylinder of carbon dioxide 
supplies buoyancy for life vest 


engineers worked on the automatic 
sniffer and similar maritime devices, 
another group tackled the even larger 
problem of industrial fire protection. 
It is to the result of their labors that 
the airplane engine in Connecticut, the 
storeroom in California, the generator 
in Tennessee, and the cotton gin in 
Alabama all owe their escape from a 
flaming end. 

The importance of carbon dioxide 
industrially comes from the fact that it 
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is especially effective against two 
types of blaze—Class “B” (flammable 
liquids) and Class “C” (electrical 
equipment). For these two hazards 
account for a large percentage of to- 
day’s factory fires. What’s more, in 
many of these fires carbon dioxide is 
the only means of effective control. 

For example, let’s go back to that 
test cell in Connecticut and see exactly 
what happened. As soon as the gaso- 
line ignited, the fire registered on a 
heat-sensitive detector in the fuel- 
supply trench. This detector opened 
the valves of a bank of steel cylinders 
located outside the threatened area. 
Carbon dioxide gas, stored in these 
cylinders at a pressure of 850 pounds 
per square inch, roared through pipes 
into the trench, expanding to 450 times 
its stored volume, and completely 
flooding the burning space. In a mat- 
ter of seconds the flames were com- 
pletely stifled. And after the fire was 
out, the extinguishing gas dissipated 
in a few minutes, leaving no residue. 
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gas is being discharged to cover the whole room as at 
right. A few seconds later, room was flooded to ceiling 


In California, the saboteur had 
counted on three things—surprise, in- 
accessibility of the crowded storeroom, 
and a blaze of such intensity that no 
human would dare face it. But a car- 
bon dioxide system cannot be taken by 
surprise. Its heat sensitive detectors 
were on guard every second of the day 
and night. Likewise, inaccessibility 
was no problem, as the system flooded 
every cubic inch, every niche and crev- 
ice of the room, with the heavy, white 
gas. And of course the human element 
was not involved, as the whole situa- 
tion was handled by steel cylinders, 
steel pipes, and an inert gas which not 
only flooded the room and put out the 
fire but, in addition, released trips as it 
rushed through the pipes, automati- 
cally closmg doors and windows 
through which the flames might have 
spread into other parts of the factory. 


ie equally important role of gas 
extinguishing in electrical fires is 
shown by the generator in Tennessee. 





Diagrammatic layout for a typical industrial system for flooding a room 
with carbon dioxide gas. Pressure trips are used to close doors and windows 
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As in the previous cases the system 
was entirely automatic. At the first 
trace of smoke the generator housing 
was completely flooded with gas—an 
action which could be taken without 
the slightest worry of short circuits 
and other electrical damage because 
carbon dioxide is a non-conductor. At 
the same time, a second bank of cylin- 
ders was held in reserve to discharge 
its contents gradually into the housing 
and maintain the concentration of gas 
during the half hour needed to stop the 
huge rotors. This added precaution did 
away with any possibility of re-ignition 
and, since the gas could be dissipated 
with a few moments ventilation, there 
was no fear of damage from the extin- 
guishing agent. 

The story of the Alabama cotton gin 
is similar, but it is notable in this 
case that carbon dioxide does a two- 
fold job. It not only stifles the im- 
mediate blaze, but it is equally effi- 
cient in guarding against partially 
ignited fibers which, if not quenched 
in the flue, may find their way into 
the center of a bale and smoulder, later 
causing a disaster on a dock or aboard 
ship. 

While the above examples are all 
concerned with automatic systems, 
some built-in carbon dioxide equip- 
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Diagram of extinguisher, hand 
controlled, for "plane installation 


ment is operated by manual control. 
In such cases, however, the control is 
located at a distance from the fire 
hazard so that there can be no ques- 
tion of the flames preventing workmen 
from reaching it. 

Still another milestone in the saga 
of this modern fire-eater was the port- 
able carbon dioxide extinguisher. The 
impetus to create such a device came 
first from the telephone companies, 
who yearned for a fast method of kill- 
ing switchboard fires—a method which 
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would not saturate or dissolve insula- 
tion. The pop-gas filled the bill, but 
the large steel cylinders then in use for 
carbon dioxide fixed installations were 
far too heavy for hand maneuvering. 
As a result, engineers developed a new 
light-weight cylinder, which now is not 
only the basis of the portable extin- 
guishers found in homes and factories 
throughout the country but, in addi- 
tion, protects military planes, tanks, 
and PT boats from fire during action. 

But fire-fighting is not the only use 
to which Kidde engineers have har- 
nessed soda-pop fizz. Among recent 
developments are collapsible life-belts 
and life-rafts that can be stored in a 
small place and given immediate buoy- 
ancy by releasing a shot of compressed 
carbon dioxide. Before the war they 
even had automatic waterwings for 
landplanes, which inflated as soon as 
the plane hit the water and kept it 
afloat. But these have been discon- 
tinued for the duration, lest forced- 
down ships, floating in  war-zone 
waters, might fall into the hands of 
the enemy. 


PLANE DETECTOR 


Portable, for Use by 
Plane Spotters 


Ax aural plane detector, easily car- 
ried and operated by one man, has been 
developed by The Zadig Patents, for 
use by individual spotters of the Air- 
craft Warning Service. The accessories 
for the device, including the power 
supply, are housed in a case smaller 
than the familiar gas mask container. 

When the device is to be used, the 
spotter puts on a headpiece suggestive 
of the Buck Rogers fantasies, consist- 
ing of earphones topped by a parabolic 
“concentrator” of sound waves, from 
which wires are plugged into an ampli- 
fying apparatus in the case. When a 
low-pitched sound in the earphones 
heralds the approach of a plane, the 
spotter turns his body until the sound 
is at its loudest. He is then facing 
the oncoming plane and is able to turn 
his binoculars swiftly and accurately on 
the aircraft to be identified. 

It is claimed that the device has 
been passed upon by technicians of the 
U.S. Army Signal Corps and by mem- 
bers of the Aircraft Warning Service, 
who find that it can be used effectively 
by technically untrained spotters. 

The pick-up unit is of thermoplastic 
material molded to a parabolic curve 
with a microphone of special character- 
istics placed at the focal point. The 
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Microphone in headpiece, vacuum- 
tube amplifier in case at side 


headband which carries the earphones 
also supports the concentrator. 

The amplifier and its batteries are 
contained in a shielded drawer which 
slides into a compartment at the bot- 
tom of the carrying case. The ampli- 
fier uses three tubes of the miniature 
type which are connected in a high- 
gain circuit. Filters eliminate noises 
other than those emanating from the 
approaching plane. A volume control 
knob regulates the sound in the ear- 
phones to the watcher’s comfort 


BLACKOUT BULBS 


Now Emit Deep 
Orange Light 


peor changes in specifications 
for blackout bulbs recently described 
in these columns are announced by 
the Wabash Appliance Corporation, 
whose silver-lined bulb placed on the 
market in early January had been put 
through exhaustive blackout tests in 
actual city-wide blackouts in many 
states. Specification changes are based 
on the results of these tests, as well as 
on various official recommendations. 

The most important specification 
change is in color of light from blue 
and red to the deep orange recom- 
mended by the office of Civilian De- 
fense. Other changes are in size which 
is smaller, in reduced current con- 
sumption to 15 watts, in elimination of 
the former built-in reflector, and in an 
improved type of heavy black silicate 
coating to prevent light leakage. 

The deep orange light that the new 
unit provides is said to be ample to 
permit room occupants to see each 
other plainly, as well as furniture, doors, 
and windows. 
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Cement Aids Oil Production 


Deep Oil Wells are Controlled and Conserved by 


Application of High-Speed Cementing Process 


ANDREW R. BOONE 


\Pee compound steam engines 


mounted on a large truck ceased 
their laboring. Standing alongside the 
outfit, Bert Fry wrung a muddy mix- 
ture of cement and perspiration from 
his shirt. A. W. Earl, who had been 
riding herd on the throbbing engines, 
closed a pair of control wheels, and 
Aaron Griffin, trailer tender, moved a 
horn-like chute to one side. 

“Well, boys,” Bert grinned, “that 
does it. Dust fills the hole.” 

It wasn’t really dust, and the hole 
no longer was a hole. Fry and his crew 
in 45 minutes had forced 75 tons of 
fast-setting cement, a special oil-well 
formula they had mixed with 20,000 
gallons of water, down a pipe 11,200 
feet long, out the bottom, and up a 
distance of a mile between the pipe 
and the rocky wall. 

Cement in an oil well performs sev- 
eral important jobs. It prevents water 
from trickling down into the oil sand 
from upper formations, protects the 
casing against collapse due to high 
pressures in the earth, halts corrosion 
caused by highly mineralized fluids 
seeping through the formation, keeps 
gas from blowing out, and conserves 
shallow oil formations for future use. 

When a drilling crew is ready for 
cement, they must have it fast, for oil 
wells have a way of running wild, per- 
haps bringing in water which ruins 
their production. It was to meet this 
need of urgent haste that Earl Halli- 
burton, Los Angeles oil man, devised 
a system of speedy transportation of 
large quantities of cement and deliver- 
ing it in a steady stream to the bottom 
of the deepest holes in jig time. 

Alongside Highway 99, seven miles 
north of Bakersfield, California, stands 
one of Halliburton’s groups of. silos, 
from which the writer recently accom- 
panied the crew on a cementing job. 

This structure, though complicated 
in appearance, is much like a single 
silo of the type found on farms. It 
contains six cement bins, their mouths 
standing 15 feet up from the ground. 
Loaded by means of screw conveyors, 
each contains 55 tons of cement. When 
a cementing job comes along, a Diesel- 
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engine truck-trailer pulls under the 
bins, a workman trips a lever, and the 
stuff pours down through a cloth chute 
into the huge trailer. When full, a 
batcher scale automatically weighs the 
load, and the driver roars off toward 
the oil field at a 30-mile-an-hour clip. 
On arriving at the well, the trailers 
are backed in a semi-circle against an- 
other truck equipped with the three 
steam-operated pumps. On signal from 
the tool pusher, four members of the 
cementing crew swing into action, tim- 
ing their actions to a split second. 
On the front of the first trailer to be 
unloaded, the driver starts a 16-horse 
power air-cooled gasoline engine. At 
the rear, another workman actuates a 
clutch, engaging the engine with a 
screw turning at the bottom of a 
double Vee running the length of the 
trailer. As the screw begins delivering 
cement into a cone leading through a 
small pipe to a slurry box alongside 
the pumper, still another workman 
turns on the water. And on _ the 


pumper, the fourth man opens a pair 
of valves, and the pumps start the thin 
mixture of finely-ground cement and 
water on its downward journey. 

Until recently, a crew of 50 men was 
required to slit sacks and deliver ce- 
ment into a mixer. Now four men do 
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the job twice as fast. As the mixture 
leaves the pumps under pressure of 
6500 pounds per square inch, it flews 
down inside the pipe, forcing ahead 
and out through the bottom, imme- 
diately above the oil sand soon to be 
brought into production, the mud used 
to lubricate the drill and pipe. Wood- 
and-rubber plugs and an expanding 
basket make it possible to keep mud 
and cement separated, and to place 
the cement exactly where it will do 
the most good. The basket, whose ribs 
are collapsed as it slides down the 
hole, lands on top of the oil-bearing 
sand. There the ribs expand, divert- 
ing the cement outward and upward. 


ANY oil wells brought into produc- 

tion at great depths would not be 
flowing today, providing fuel necessary 
to keep the nation’s war machine run- 
ning, were it not for fast and accurate 
cementing. Unlike the cement that 
goes into concrete for pavements and 
sidewalks, this material is ground so 
fine that, at a depth of 2000 feet, it 
will set in an hour; in a 13,000-foot 
well, under great pressure and at tem- 
peratures high enough to produce 
steam, a hundred tons of the stuff, 
rising 6000 feet outside the pipe, will 
set in three hours. 

When the heavy plug surrounding 
the bottom of the pipe hardens, and 
there is no longer danger of water seep- 
ing down from above, the drill is low- 
ered to eat its way once more into the 
oil. Then, provided the cementers have 
done their job properly, another oil 
well is added to the production line. 

Cementing also has found a valuable 
application in the so-called multiple- 
zone well. This is a well which does 
the job of two or more individual wells, 
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Schematic section of an oil field. See explanation in the text 
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each drawing from a single zone of oil. 
Multiple-zone wells have found widest 
application in the Wilmington, Califor- 
nia, field. In this field, the multiple- 
zone well serves the purpose of per- 
manently separating production of oil 
at several levels, and controlling each 
flow individually. Thus oils of various 
gravities are kept separated, formation 
pressures conserved, and the flow rates 
preserved within desired limits. 

C. James Dean, field engineer for the 
General Petroleum Corporation of Cal- 
ifornia, recently reported to a meeting 
of the American Institute of Mining 
and Metallurgical Engineers at Los 
Angeles upon the development of this 
practice. Accompanying this article is 
a schematic section, not to scale, of 
the Wilmington field. It indicates how 
cement units hold back undesired 
flows, how two or more zones may be 
caused to produce through a single 
well. 


A A in the drawing is shown a mul- 

tiple-zone well. Oil from the Ran- 
ger zone flows between the casing and 
a blank flow string; from the Upper 
Terminal zone between the casing and 
tubing; and from the Lower Terminal 
through the tubing. Packers inside the 
casing and cement outside separate 
the various zones. 

“A multiple zone well,” explains Mr. 
Dean, “when properly completed pre- 
vents the migration of oil and gas from 
high-pressure zones to zones of lower 
pressures. B1 and B2 in the drawing 
illustrate an example of migration be- 
lieved to exist in wells with long un- 





Cement in this battery of. silos 
can be loaded in trailers at a 
rate of 100 tons in half an hour 


broken producing intervals. A Full 
Terminal well producing at a curtailed 
flow rate is permitting gas and oil 
from the Lower “erminal Zone to re- 
pressure and resaturate a neighboring 
Upper Terminal well which is produc- 
ing at the same daily rate from a 
thinner zone of lesser pressure. This 
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involves not only the monetary value 
of the gas and oil lost, but, in addition, 
the limited gas energy is being used to 
actually drive oil away from the higher 
pressure well, leaving comparatively 
dead oil in the Lower Terminal Zone, 





The fine cement is fed by screws 
to a cone, from which it is drawn 
to the slurry box for water mixing 


to be recovered by less efficient 
mechanical methods. This migration 
could have been prevented by multiple- 
zone practice and probably still can be 
abated by producing the Full Ter- 
minal well through tubing hung near 
the bottom of the hole..... 


i is significant, too, that the segre- 

gation of the zones permits taking 
the restricted allowable quantity from 
the zone producing the most desirable 
oil. The ability to regulate the pressure 
differentials which cause flow to the 
well is useful in the control of entrance 
velocity rates which determine the 
ability of the entering fluid to carry 
sand. This permits the production of 
the maximum sand-free rate from each 
zone.” 

Where may this technique be ap- 
plied? 

“The drilling of multiple zone wells,” 
says Mr. Dean, “is in general a satis- 
factory practice on leases with insuffi- 
cient drilling sites for the individual 
exploitation of several zones, and as 
a counter measure to offset wells which 
are either multiple zone or very densely 
spaced. Another accepted application 
would be for the development of sands 
or zones which in themselves do not 
justify the drilling of individual wells. 

“The principal problem in the casing 
and cementing of a multiple zone well 
lies in the proper placement of a suffi- 
cient quantity of uncontaminated 
cement behind sometimes very short 
intervals of blank pipe. Oil zones at 
locations which offer no intermediate 
water problems are not difficult to 
separate with very small quantities of 
cement. Annular spaces requiring as 
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little as 15 sacks have been filled 
effectively to separate zones. The neces- 
sity for simultaneously effecting a zonal 
separation and water shut-offs at the 
top and bottom of the blank interval 
is a more difficult problem. To do this 
the pumping of an excess of cement is 
desirable, which in turn involves the 
problem of the removal of the excess 
without cementing off perforations.” 

How may this feat be accomplished? 
Mr. Dean continues, describing one 
successful method: 

“The casing is run with properly 
spaced sections of perforated and blank 
pipe. At the bases of the blank sections 
are placed upright cement baskets with 
the usual cementing parts. At the top 
of the blank sections are inverted bas- 
kets with open ports to receive the 
excess cement. The inverted baskets 
are wired to prevent expansion until 
in place. At the basket for the lowest 
cement job there is a duplex cementing 
collar which consists of a solid bottom 
baffle below the ports and a back-pres- 
sure valve above the ports. Tubing is 
then screwed into, or is sealed off on, 
the duplex collar and the cement is 
pumped into place. After displacing the 





From the slurry box, where the 


cement-water combination is 
shown being checked, the mixture 
is forced into the well by pumps 


cement, the tubing is raised to the top 
of the blank section and the excess 
cement in the casing is circulated out. 
The procedure at any of the cement 
points above the lowest is as follows: 
a cement retainer is set as a bridging 
plug below the ports, tubing is run 
and packed off above the ports with a 
second cement retainer; the cement is 
then pumped into place and the excess 
removed as described before. 

“This method provides a_ positive 
means of placing the cement and pre- 
vents any movement after placement 
due to unequalized columns or circu- 
lating pressures. The drilling up of sev- 
eral retainers in the casing is trouble- 
some, but not hazardous.” 
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Rotating Galaxies 


ASTRONOMY: 


That the Spiral Nebulae Rotate is Now Beyond a 


Doubt. 


Our Own is Not Much Larger than Others 


HENRY NORRIS RUSSELL, Ph.D. 


Head of the Department of Astronomy and Director of the Observa- 
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T= great spiral nebulae are flat, 
thin disks—as is proved by the 
fact that we see some of them edge- 
wise. There is no reasonable explana- 
tion for such a shape unless they are 
rotating. We now know that they are 
so far away that even very rapid mo- 
tions would not shift the finest details 
on our photographs by a perceptible 
amount except after many centuries, 
The spectroscope, which measures 
velocities of approach or recession in- 
dependent of distance, is our only hope; 
but observations are difficult, for the 
surface brightness of these objects is 
very low, and spectrographs of special 
design are necessary to concentrate 
enough light onto the plate to produce 
an image. Nevertheless, Slipher, in 
1914, proved that the great Andromeda 
nebula was rotating, and Pease, in 
1917 (with an exposure of 79 hours!) , 
followed the motion through a region 
five minutes in apparent, and 1000 
light-years in actual, diameter. Within 
this region the velocity increases 
steadily with the distance from the 
center, attaining about 75 kilometers 
per second at 500 light-years from the 
center, so that this part of the nebula 
is rotating almost uniformly at the rate 
of one revolution in 11,000,000 years. 
This is, however, only 5 percent of 
the distance to the outer portions of 
the spiral arms, which were then too 
faint to observe. Twenty years’ im- 
provement in spectroscopic design made 
it possible for Horace Babcock (son of 
the well-known solar observer), work- 
ing at Lick in 1938, to carry his meas- 
ures more than ten times as far—to a 
distance of 30 minutes, or nearly 6000 
light-years, from the center, with ex- 
posures running up to 21 hours. 
Beyond this the star-clouds are too 
faint to be observed. But there are 
several small patches of emission 
nebulosity—gaseous nebulae belonging 
to the Andromeda system, as the Orion 
nebula belongs to the Galaxy—which 
have bright-line spectra and can be 
more easily observed. One of these, 
nearly on the long axis of the nebula, 
is 96 minutes from the center, corre- 
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sponding to the enormous distance of 
18,000 light-years. 

The velocities measured from these 
spectra showed that, at a distance of 
about 800 light-years from the center, 
the rotational velocity reached a maxi- 
mum, dropped to small values at 1600 
light-years, and then increased again, 
until for the most distant emission 





Photo Mt. Wilson Observatory 
The magnificent spiral nebula M 33 


patch it rose to 370 kilometers per sec- 
ond, giving a rotation period of 100,- 
000,000 years. 

The only other nebula large enough 
to be available for a similar detailed 
study is the magnificent resolved spiral 
Messier 33 (No. 33 in Messier’s Cat- 


alogue). This is so faint that the mo- 


tion of the star-clouds can be studied 
only close to the nucleus; but there 
are many patches of emission nebulos- 
ity, and no less than 20 of these have 
been observed by Mayall and Aller at 
the Lick Observatory. Their results, 
just published, show that all these ob- 
jects on the south-west side of the 
nucleus (as seen in the sky) are reced- 
ing from us, compared with the nucleus, 
while all but one on the north-east side 
are approaching, and place the rotation 
beyond doubt. 

The general form of the nebula indi- 
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cates that its plane is inclined 33 de- 
grees to our line of sight. Allowing for 
this (as was, of course, also done for 
the inclination of 15 degrees for the 
Andromeda nebula) and adopting Hub- 
ble’s distance of 700,000 light-years, it 
is found that the rotational velocities 
of the condensations increase to a max- 
imum of 120 kilometers per second at 
3500 light-years distance from the cen- 
ter, and fall off gradually to 60 kilome- 
ters at 600 light-years. The corre- 
sponding periods of revolution are 
about 50,000,000 years at the smaller 
distance, and 190,000,000 at the larger. 

Hubble, reporting briefly on work by 
Humason and himself, records periods 
ranging from 3,000,000 years for an 
elliptical nebula, without spiral arms, 
to 200,000,000 for the outer parts of 
fully resolved spirals. 

Both in the Andromeda nebula and 
in Messier 33, the regions along the 
apparent minor axis of the general 
elliptical outline show substantially the 
same motion as the central nucleus. 
This completes the evidence that the 
motion is really rotatory, for, at such 
point, rotation would carry the mate- 
rial of the nebula at right angles to 
our line of vision, without change of 
distance. In both cases the nebulae 
as a whole are approaching us—or, 
more reasonably put, the Sun is ap- 
proaching them. This motion, shared 
by the stars in general in the Sun’s 
vicinity, is itself due to the rotation of 
the Galaxy, which carries part of it 
where we happen to be toward these 
nebulae. 


hans vast motions of rotations de- 
mand explanation—not the mere 
fact of rapid motion, which is no more 
remarkable than what we call rest (rel- 
ative to ourselves!) , but the fact that 
the motion is curved, in paths which, 
on the average, are evidently nearly 
circular about the nucleus of each neb- 
ula. To draw any moving body into a 
curved path demands attraction—in 
this case an attraction directed toward 
the center. The only known force capa- 
ble of producing such an influence on 
such a scale is gravitation. The com- 
bined attraction of the countless mil- 
lions of stars which compose the nebula 
will average out to draw bodies in the 
direction of the center. The dark mat- 
ter, which Treveals its presence in the 
form of obscuring clouds, will add to 
the effect, if there is enough of it. 
Knowing the radius of the circle de- 
scribed by any point, and the period, 
the inward force can very easily be cal- 
culated. For both nebulae, in the inner 
region where the rotation period is 
nearly constant, this force increases 
with distance from the center. If the 
whole mass, or at least most of it, were 
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concentrated in the nucleus, this would 
not happen, but, as in the solar sys- 
tem, the orbital velocity would decrease 
at greater distances. The larger velocity 
there shows that the attraction of a 
greater quantity of matter is effective. 
This would happen inside a uniform 
spherical cluster of stars. It was shown 
by Newton that the combined attrac- 
tion of all the stars nearer the center 
than the attracted body is the same as 
if they were lumped at the center, 
while the stars farther out than this 
point attract in all directions, in such 
a way that the net forces in all direc- 
tions balance, and no effect is produced. 
As one goes farther from the center, a 
greater part of the whole mass becomes 
effective, and the attraction increases. 

The nebulae, however, are anything 
but spherical and it is certainly a much 
better approximation to regard them 
as thin disks. In this case the effect is 
exaggerated. The parts of the disk 
nearer the center attract with their 
full force (though not exactly as if con- 
centrated at the center); but the near 
side of the outer ring now has a greater 
attraction than the far side, so that its 
net attraction is outward, diminishing 
the total force. Outside the boundary 
of the disk the attraction falls off 
rapidly. 

The expression for the attraction of 
such a disk is complicated, especially if 
it is assumed (as is reasonable) that its 
density is different at different dis- 
tances from the center. Wyse and 
Mayall have just published a paper 
(with nine or ten pages of formulas full 
of elliptic integrals), have computed 
tables which can be used for calcula- 
tion, and have applied these to the 
two nebulae whose rotations have been 
observed. 


or Messier 33, the situation is fairly 

simple. Two assumptions regarding 
the density give a good representation 
of the facts. In the first, the disk is 
supposed to get thinner (or less dense) 
toward the edge, like a very greatly 
flattened ellipsoid of rotation. The 
outer radius is 3900 light-years. The 
second gives a nearly constant density 
up to 3000 light-years, dropping rap- 
idly to zero at 3500. The observed and 
calculated rotational velocities are 
shown in the upper part of the draw- 
ing. Both curves fit the observations 
satisfactorily—the solid representing 
nearly constant density, the other vary- 
ing density. 

For the Andromeda nebula, where the 
velocity falls off and increases again, a 
more complicated model was required, 
consisting of a small and relatively 
dense disk of radius 850 light-years, at 
the center of one of lower density, at 
first increasing outward, and of radius 


JUNE 1942 ° 


ASTRONOMY 


19,500 light-years. This curious distri- 
bution of density (shown at lower left 
in drawing) accounts for the still 
stranger distribution of velocity—ac- 
cording to Babcock’s observations— 
shown at lower right. The very small 
force, indicated by the slow rotation at 
1600 light-years (500 parsecs), arises 


OMINUTES 5. 10 's 20 25 30 





29 


ee = 1~ (r/R) 


Courtesy The Astrophysical Journal 
Calculated rotational velocity- 
curves for M 33. Solid line: 
nearly constant density. Dashed 
line: density varying according 
to thickness of an oblate spheroid. 
The circles and vertical lines rep- 
resent observations with their 
probable errors. Lower curves 
are examples illustrating the re- 
lation between density distribu- 
tion and central gravitational 
force. Abscissae (horizontal) 
are distances from the center 
with the radius of the disk as a 
unit. Ordinates (vertical) are 
arbitrary units, which are mu- 
tually consistent for the density 
and the force. From the published 
paper by Wyse and Mayall 


because this region is well outside the 
inner disk, so that its inward attraction 
is much diminished, and inside the re- 
gion of greatest density of the outer 
disk, so that its net attraction is out- 
ward, and decreases the total force. 

Even this remarkable distribution of 
velocities may therefore be explained 
by the gravitational attraction of a 
quite reasonable distribution of matter. 

The masses of the nebulae, resulting 
from these calculations, are very great. 
For Messier 33 the two solutions give 
masses 1,600,000,000 and 1,800,000,000 
times the Sun’s mass. For the Andro- 
meda nebula, the mass of the small 
central disk comes out equal to 560,- 
000,000 Suns, while the huge outer 
region totals 95,000,000,000 times the 
Sun’s mass. 

The two systems appear, therefore, 
to be very different; but it has long 
been recognized that Messier 33 is not 
far from being an average spiral nebula, 
while the Andromeda nebula is in all 
respects a giant. Our Galaxy is prob- 
ably even bigger—the Sun is some 30,- 
000 light-years from the center—and 
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there are plenty of stars still visible 
on the opposite side of the Milky 
Way, farther out. Calculation of the 
galactic rotation makes the period at 
the Sun’s distance about 200,000,000 
years, and the total mass between 100,- 
000,000,000 and 200,000,000,000 Suns. 
No system greater than the Galaxy has 
yet been discovered; yet it does not 
appear to differ very much from the 
largest of the others. Shapley’s sug- 
gestion—well expressing the uncertainty 
of a dozen years ago—‘Perhaps the 
nebulae are island universes, but the 
Galaxy is a continent’—would hardly 
be made now. 


ee new measures emphasize one 
strange property of these nebulae, al- 
ready indicated by earlier observations. 
A large part of the light of both sys- 
tems is concentrated into small regions 
close to the nucleus; but nothing of the 
sort happens with the mass. The faint 
outer parts of the Andromeda nebula, 
which are invisible to the eye, and are 
revealed only by long-exposure photo- 
graphs, contain an amount of mass, per 
square light-year of cross-section, about 
one tenth that of the central region, 
but, for equal areas, they send us less 
than a thousandth part as much light. 
If both were composed of stars of the 
same kind—or the same mixture of 
stars of different kinds—and differed 
only in the number of stars per thou- 
sand cubic light-years, the ratio of 
mass to light would obviously be the 
same. There must therefore be an enor- 
mous difference in the distribution of 
the various forms of matter in the two 
regions. If the central regions were 
composed mainly of stars of large mass, 
and high luminosity, and the outer 
parts of faint dwarf stars, some such 
difference might occur. But the outer 
regions are resolvable into stars, which 
must be very bright to be observable 
individually even with the greatest 
telescopes, and such objects are not 
found near the nucleus, though they 
should still be observable there. It is 
hard to escape the conclusion that, in 
the outer regions, there are great quan- 
tities of dark matter, of aggregate mass 
much exceeding that of the visible 
stars. 

This ties in well with Whipple’s con- 
clusion—which we reported last month 
—that it is in just such regions that 
giant stars may still be born. We must 
wait, however, for further data before 
these questions can be settled, and ob- 
servation of even the nearest nebulae 
beside the two already studied will be 
“an observational problem of the first 
magnitude”—so Mayall and Aller say 
—and they know about it from experi- 
ence. — Mount Wilson Observatory, 
March 24, 1942. 
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Rubber Facts That Dont Stretch 


A Systematic Survey of Minor Emergency Sources 


of Natural Rubber in the United States 


@ An outstanding American trait is a 
penchant for self-deception through 
wishful-thinking—often rationalized as 
optimism. Such optimism can, however, 
be a vice. For example, readers will re- 
call numerous glowing articles in maga- 
zines and newspapers during the past 
decade in which the great expectations 
from some newly-found and marvelous 
wild rubber-giving plant or weed were 
extolled. Yet, somehow, nothing came 
of these hopes. Now that we need rub- 
ber, where are these wonderful weeds? 
Some of us, it appears, still hope they 
will jump into the breech and save us. 
Guayule, of course, is satisfactory, 
but never was one of the wonderful 
weeds; it long ago proved up well. But 
what of goldenrod, rabbit brush, 
Russian dandelion, and others? Aren't 
at least some of these it? Believing 
our readers would prefer the truth to 
optimistic observations, we asked the 
United States Department of Agricul- 
ture for a canvas of the emergency 
sources of natural rubber in the United 
States, free from wishful thinking. The 
accompanying data are what we 
received. — The Editor ® 


(Ps are thousands of species of 
trees, shrubs, vines, and smaller 
herbaceous plants that contain rubber, 
many of which are native to the United 
States or are known to grow under our 
conditions, though only a small propor- 
tion of the eligible species, has been 
tested. Some are tropical or subtropical 
plants that probably would have to be 
confined to southern Florida, while 
others are native to or could be grown 
in dry regions like the southwestern 
states. 

Cryptostegia: Two species of Mada- 
gascar rubber vines, Cryptostegia gran- 
diflora and Cryptostegia Madagascari- 
ensis, have been planted in many local- 
ities in Florida as ornamentals because 
of their handsome foliage and flowers. 
The first species is a large climber, 
while the second takes the form of a 
broad, rounded bush five or six feet 
high. A hybrid of the species also has 
been propagated and studied in Florida. 
Rubber obtained from Cryptostegia 
has been tested and found to be of 
good quality but the present supplies 
of these plants are limited. The per- 
centage of rubber in the roots, stems, 
and leaves is very low, running only 
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two to three percent, and the cost of 
extraction of the rubber is high. 

Ornamental plants in Florida might 
yield small quantities of rubber but, 
for immediate emergency use, propaga- 
tion or reproduction would be slow and 
no appreciable tonnage could be ex- 
pected from this source within the next 
several years. This is a plant that could 
be handled by machinery equipped for 
extracting rubber from guayule but, 
because of the low rubber content, the 
extraction is inefficient and costly. Con- 
sidering the low yield, the time re- 
quired for production in volume, the 
difficulties of extracting, and the low 
percentage of rubber, Cryptostegia is 
not regarded as a practicable source of 
rubber in this emergency. 

Milkweeds: Experiments also have 
been made with native rubber-bearing 
plants of the hot desert districts of 
southern California and Arizona. A 
promising species is one of the desert 
milkweeds (Asclepias subulata), with 
tapering, slender stems growing in 
clumps like a largé bunch grass. A 
second desert milkweed, A. erosa, also 
has been tested and found to contain 
even higher amounts of rubber than A. 
subulata. Methods of cultivating these 
plants have been worked out, and they 
could be grown in large quantities in 
the desert districts. In cultivation tests, 
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the yields of rubber have been so low 
that it has never been possible to dem- 
onstrate more than 80 to 90 pounds of 
rubber per acre per year from either of 
these species. Processes of extracting 
the rubber and utilizing it commercially 
have not been developed. 

In addition to these two species of 
milkweed, attention has been given to 
the common broadleaf milkweed, A. 
aspira, common to the eastern states, 
but it has proved less promising than 
either of the two desert milkweeds. 
Another plant, commonly known as 
California milkweed but belonging to 
the composite family rather than to the 
true milkweed family, is Stephanomeria 
virgata. In spite of publicity recently 
given this plant, it has been impossible 
to demonstrate that it contains an 
appreciable amount of rubber. At the 
present time, no member of the milk- 
weed group could be considered prom- 
ising in comparison with the tested 
quality of guayule rubber. 

Euphorbias: This group contains in- 
numerable species of latex-bearing 
plants closely related to the true Para 
rubber tree. However, only one of 
these has ever been an important 
source of crude rubber. This is Euphor- 
bia intisy, native to Madagascar, which 
was introduced into the United States 
in 1928. Cultivation experiments with 
this plant in the United States have 
been disappointing. It has been impos- 
sible to obtain seeds, and reproduction 
by cuttings has been very slow. It takes 
a period of many years to grow the 
plant and the plant must be destroyed 
to obtain rubber. The common Christ- 
mas plant, Poinsettia, also is a mem- 
ber of this group and has been pro- 
moted and tested for rubber produc- 
tion. Reliable tests have demonstrated 
that the rubber content of this plant 





abbit brush, New Mexico. Enormous labor for only 40,000 tons 
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is too low for serious consideration. 
Russian Rubber Plants of Anterior 
and Middle Asia: A number of plants 


have been discovered and tested in Rus- 
sia for rubber production. Reports are 
that several of these have been culti- 
vated on a fairly large scale. Of late, 
publicity has been devoted largely to 
the kok-sagyz, which is a species of 
Taraxacum, or dandelion. 

The current favorable reports on per- 
formance of these plants do not appear 
to be verified by records of actual field 
performance in Russia received from 
reliable sources. In contrast to the re- 
ported rubber content in the roots of 
10 to 27 percent, recent information 
from Russia indicates that when grown 
on a large scale by collective farms, 
the maximum percent rubber is 3 to 5 
percent, and the average 1 to 1.5 per- 
cent. From the same source, it also 
appears that the average yield of the 
kok-sagyz root per acre is about one- 
half ton. On the basis of the maximum 
rubber content, that would be only 50 
pounds of rubber per acre, which is piti- 
fully small. Other plants tested by the 
Russians are the so-called tau-sagyz, 
which is a species of Scorzonera, related 
to black salsify, and the krim-sagyz, 
also related to the dandelion. Results in 
Russia are less favorable than those 
from kok-sagyz. 

Goldenrod: The late Thomas A. 
Edison discovered that of some thou- 
sands of species native to the United 
States, which he tested for rubber, the 
goldenrod showed the most promise 
in so far as rubber content was con- 
cerned. Cultivation experiments were 
initiated by Mr. Edison and later con- 

tinued by the Department of Agricul- 

ture. Selections with improved yield of 
rubber were obtained but, up to the 
present, it has not been possible to pro- 
duce the rubber in a quality acceptable 
on the American market. The rubber 
heretofore produced, on being tested at 
the National Bureau of Standards, 
showed a tensile strength of approxi- 
mately 50 percent of that of compara- 
ble compounds using Para rubber and 
a resistance to abrasion of only 35 per- 
cent of that of Para rubber. 

In addition, satisfactory methods of 
extracting the rubber have not been 
devised, so that the cost of the present 
method of extraction by chemical sol- 
vents is very high and inefficient. For 
certain uses, rubber from goldenrod is 
acceptable despite the impurities, but 
it does not lend itself to large-scale sub- 
stitution for Hevea rubber. Only a small 
amount of propagated material of im- 
proved strains of goldenrod is available 
at the present time and a maximum 
planting of 60 acres in 1942 would be 
possible, followed by a 20-fold  in- 
crease in 1943. The use of unselected 
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Goldenrod. Much talk, but its use is out of the question 


goldenrod is quite out of the question 
because of low percentage of rubber 
and small leaf yield. 

Rabbit brush: Many portions of the 
states of California, Arizona, Nevada, 
New Mexico, and Utah grow a species 
of Chrysothamus, known commonly as 
rabbit brush. This plant contains appre- 
ciable amounts of rubber, running up 
as high as 6 percent of the dry plant 
content. Results in survey publications 
of 1919 indicate that appreciable quan- 
tities of rubber could be obtained from 
these wild plants. In many places, the 
rabbit brush occurs’'in almost pure 
stands but such stands are limited to 
local areas, widely scattered over these 
six states. The work of collecting and 
transporting is possible, but would be 
very arduous and would make large 
demands upon man-hours of labor. 

The rubber has been extracted from 
rabbit brush by the method used for 
extracting rubber from guayule, and 
the rubber has been tested and found 
to be of good quality. The rubber ex- 
traction plant in existence at Salinas, 
California, could be utilized without 
modification for extracting rubber from 
rabbit brush, particularly from areas 
in the Mojave Desert and contiguous 
portions of California where some of 
the best stands have been located. It 
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is estimated that as much as 30,000 to 
40,000 tons of rubber may be obtained 
from plants of this species actually 
growing, but at enormous labor cost. 

Osage Orange: Because of its milky 
juice, osage orange or hedge apple, 
botanically known as Maclura pomi- 
fera, has attracted attention’as a possi- 
ble source of rubber. Interest in this 
plant dates back to before 1910 and 
studies have been conducted, by many 
investigators. Tests conducted in the 
laboratories of the Department of Agri- 
culture have failed to show even 1 per- 
cent rubber in the fruits of osage orange 
and analyses of other parts of the 
plant have been equally disappointing. 

Microoganisms: Synthesis of rubber 
by the use of bacteria or other micro- 
organisms has been suggested as a 
possibility. The idea is to inoculate ex- 
pressed juice of rubber-bearing plants 
and increase the amount of rubber 
yield from a given weight of the plants. 
As the rubber-bearing plant, itself, syn- 
thesizes rubber, there is no reason to 
doubt the possibility, providing the 
necessary elements or materials are in 
the expressed juice, or in the air and 
available to the microérganisms, but 
successful use of such methods to -pro- 
duce rubber have not been demon- 
strated. 
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From The Ground Up 


Our Chemical Industry Had the War-Time Ad- 


vantage of Starting Practically from Scratch 


DOUGLAS M. CONSIDINE 


Chemical Engineer 


; \ ae production of explosives and 


munitions constitutes a very minor 
part of the great American chemical in- 
dustry in peacetime. Even in times of 
war, munitions production does not 
completely overshadow production of 
other chemicals and chemical commodi- 
ties commonly identified with peace- 
time usage. Thus the chemical industry, 
today, is playing a most important and 
dual role in our war preparations; 
namely, by producing explosives and 
materials commonly identified with 
war, and by expanding production of 
such essential peacetime commodities 
as petroleum, rubber, and plastics. Of 
great significance is the fact that petro- 
leum refining and rubber and plastics 
production are as dependent upon 
chemical technology as is the actual 
production of explosives. 

In the fall of 1940, when an initial 
sum of $75,000,000 was made available 
to the War Department for construc- 
tion of munitions plants, the stage was 
set for possibly the greatest task ever 
to be undertaken by the chemical in- 
dustry of any nation. That long list of 
military ingredients, which has since 
become so trite, was placed on order for 
delivery as soon as possible. But nearly 
all the plants for this production were 
still on paper, or yet to be designed. 
We did not have any Krupps or Schnei- 
ders; we had neither a Skoda Works, 
nor a Vickers Armstrong, Limited. In 
a European sense, we had no munitions 
industry! Our peacetime facilities could 
supply no more than 10 percent of re- 
quirements and these plants were al- 
ready on a 24-hour basis making muni- 
tions for Britain. 

America’s disadvantage in having to 
start from the ground up was not with- 
out assets, the greatest of which-proved 
to be our ability to locate these plants 
according to all the best lessons of eco- 
nomic geography. Several factors were 
considered before the plant sites were 
selected. Despite the huge sizes and 
great capacities involved, expansion for 
the future had to be considered. Inci- 
dentally, this early foresight has proved 
a boon to expediently carrying out 
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America’s second great munitions pro- 
gram. As remote as an air attack on 
American soil seemed in 1940, the pos- 
sibility of long-range bombing opera- 
tions had to be considered. A strip 200 
to 250 miles deep from the geographi- 
cal boundaries of the United States 
was ruled out. New munitions plant 
construction was to be reduced to a 
minimum in this limited zone. World 
War I munitions production was con- 
fined chiefly to a geographical triangle, 
of which Boston, Pittsburgh, and Wil- 


Mington were the vertices. This re- 


sulted in critical power and transporta- 
tion problems. Our great World War II 
industrial load had to be distributed as 
evenly as possible throughout the na- 
tion. In addition, availability of labor 
and raw materials, usually the primary 
guides in peacetime plant location, had 
to be weighed on the plant location 
balance. Good transportation facilities 
and power in large quantities had to be 
available to this great new industry. 
Coal and water had to exist nearby in 
great abundance. 


er cuCN of sites in Ilinois, Indiana, 
Virginia, and Iowa seemed a bit sur- 
prising until the War Department’s 
fundamental policy became more evi- 
dent. These plants were being located 
where there were vast undeveloped re- 
serves of labor and natural resources. 
A new geographical network was being 
laid. As a result, the new munitions 
plants are drawing most of their work- 
men and supplies from neighboring 
vicinities, tending to eliminate the sac- 
rifice and strife involved when labor 
migrates to cities and industrial cen- 
ters already overcrowded. The difficul- 
ties which some communities have suf- 
fered to date from this cause are 
insignificant, as compared with the 
situations which would have been pre- 
cipitated had this factor not been in 
the foreground when plans were being 
made. 

This forethought will greatly aid the 
industrial situation when the present 
emergency -has passed and these plants 
are put on bank. In the meantime, we 
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may expect these plants to grow into 
centers for important peacetime indus- 
tries. Munitions plants are chemical 
plants and the chemical industry is 
turning more and more to farm prod- 
ucts as a source of raw material. With 
the equipment on hand to conduct the 
unit operations of chemical engineering, 
so-called “Chemurgy” may find a boon 
in these newly created industrial areas, 
tending to unite the chemical industry 
and agriculture into one great beneficial 
combine. When one realizes that all 
these factors and many more had to be 
seriously considered, the War Depart- 
ment may not only be excused, but 
lauded for using good farmland for 
the location of plants devoted to the 
manufacture of munitions and to other 
wartime activities. 

One of the nation’s largest combined 
shell loading and TNT plants rapidly 
took form in a mid-western state. Over 
280 farms, comprising 38,000 acres of 
fertile farmland were converted into a 
great arsenal occupying some 35 square 
miles. Adjoining this Ordnance Works 
is a great shell loading works with an 
area of 22 square miles. Cost of the 
Ordnance Works was approximately 
$48,760,000 as compared with a cost of 
$22,000,000 for the shell loading plant. 
An expansion of these plants at an ex- 
pansion of these plants at an expendi- 
ture of $9,400,000 has already begun. 
The Ordnance Works includes some 
450 buildings and is surrounded by over 
40 miles of unsurmountable fence. The 
shell loading plant includes some 500 
buildings, several of which are powder 
and ammunition magazines. 


Ose principal raw materials for the 

preparation of TNT are toluol, sul- 
furic acid, and anhydrous ammonia. 
Toluol will be shipped to the Ordnance 
Works from a plant in Texas and from 
by-product coke ovens in the Chicago 
area; sulfuric acid will come from Chi- 
cago plants; ammonia will be shipped 
in tank cars from plants in West Vir- 
ginia and Kentucky. 

Loading and assembling shells will be 
the primary function of the shell load- 


_ ing plant. Empty shells and cartridges 


will come to the loading plant from 
scattered midwestern factories. High 
explosives for shells will come primarily 
from the neighboring Ordnance Works, 
while smokeless powder will come in 
bags from an Ordnance Works nearby. 
Facilities at the shell loading plant for 
loading airplane bombs, artillery shells, 
and fixed round ammunition will center 
about three loading or manufacturing 
lines. Of industrial interest is a con- 
veyor line costing approximately $500,- 
000 which carries shells through the 
long loading lines. 

A small village in a nearby state 
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has been transformed into a thriving 
community and the site of America’s 
largest smokeless powder plant. Over 
20,000 people were engaged in $75,000,- 
000 worth of construction to erect this 
plant. The plant site covers an area of 
thousands of acres; over 50 miles of 
standard gage railway track and 25 
miles of narrow-gage track are required 
to serve some 650 buildings. Over 20 
miles of water main are required to 
carry water to satisfy this plant’s enor- 
mous requirements. 


qs plant exemplifies the great care 

exercised by the War Department 
in locating munitions plants. Located 
inland, it is practically immune from 
all but longest range aerial bombers. 
This plant is able to draw on the large 
industrial populations of nearby cities. 
A river provides an unlimited supply of 
water and a convenient means for 
diluting waste products. Transporta- 
tion facilities, both rail and highway, 
are excellent. 

The story of this plant is an epic in 
the history of great American chemical 
and powder plants, but only typical of 
the great series of similar plants now 
completed or under way. Construction 
of the plant started on Sept. 3, 1940, 
and proceeded with great rapidity. 
Soon after that date, modern ditching 
machines were digging foundations. A 
concrete plant, with a 2000 cubic-yard- 
per-day capacity was installed. Roads 
and railroad trackage suitable to con- 
struction purposes were rushed to com- 
pletion. Steam required at the various 
parts of the huge plant site could not 
be purchased locally. This problem was 
expediently solved by renting four 
large railroad locomotives which served 
as mobile units, supplying steam re- 
quirements wherever needed. Twenty 
thousand board feet of lumber re- 
quired were supplied by a saw mill 
built right on the grounds. Notwith- 
standing the immensity of -this under- 
taking and the role that time played, 
confusion was reduced to a minimum 
and an All-American construction 
safety record of 4,000,000 man-hours 
without a single lost-time accident was 
established. 

Ammonia, cotton linters, sulfuric 
acid, and alcohol are included in the 
list of important raw materials required 
for smokeless powder production. Am- 
monia_ will come to the Ordnance 
Works from a plant in Kentucky; cot- 
ton linters will be brought up the river 
from the south; great sulfuric acid 
plants in Tennessee will supply this 
vital ingredient; alcohol will come from 
nearby midwestern plants. 

The first of Uncle Sam’s new ord- 
nance plants to begin production was 
in Virginia. Construction of this $40,- 
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000,000 plant was started late in 1940 
and required the employment of some 
22,000 workers. Production of smoke- 
less powder began just five months 
later. A few miles away was constructed 
another Ordnance Works, a $10,000,000 
plant which will load part of the smoke- 
less powder produced at the first plant 
into bags for use in large caliber guns. 
The third of three smokeless powder 
plants scheduled on the War Depart- 
ment’s first program is under construc- 
tion at a cost of $48,000,000. The 
second program calls for a $60,000,000 
smokeless powder plant. 

Other arms, ammunition, and ex- 
plosive plants on the first program, 
now under construction or in operation, 
include a shell loading plant—cost $17,- 
000,000; a TNT-DNT plant—cost $11,- 
000,000; a TNT-DNT plant — cost 
$9,388,000; and small-arms munition 
plants at costs of up to $30,419,000. 
The first program also called for two 
$1,000,000 plants for the production of 
activated carbon. 


Beeston of the first program calls 
for additions to practically all of 
these plants at costs, in most cases, in 
excess of the original investments. In- 
cluded in the outstanding new plants of 
the second program are a $26,000,000 
TNT-DNT-Tetryl plant and a $33,- 
500,000 ammunition loading plant. 
Even this by no means completes the 
lists of plants now proposed or under 
construction. 

Despite the fact that we had prac- 
tically no munitions industry in 1940, 
our chemical preparedness was consid- 
erably better than the period of World 
War I. In many cases, our 1940 peace- 
time production of strategic raw mate- 
rials used in munitions manufacture 
was considerably greater than the peak 
of World War I production in 1918. 
For example, in 1918, we were produc- 
ing 75,000 tons of ammonia per year. 
Today, our synthetic ammonia produc- 
tion alone totals several times this 
figure. But even with this great produc- 
tion, plus ammonia obtained from other 
sources, our present ammonia produc- 
tion, which momentarily appeared 
bright, is, in reality, only about one 
half of estimated requirements; chlorine 
production is in somewhat the same 
status. 

As stated previously, our production 
of munitions in 1940 was sorely lack- 
ing, from a war-time viewpoint. In 
1918, we were producing 192,000,000 
tons of TNT per year, while in 1940 
production was only 10,000,000 tons; 
early defense needs for this high ex- 
plosive were estimated at 600,000,000 
tons. In 1940, we had practically no 
commercial production of picric acid, 
as compared with the 1918 production 
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of 140,000,000 tons. Smokeless powder 
production in 1918 amounted to 513,- 
000,000 tons, as compared with our 
1940 production of 30,000,000 tons and 
a total estimated requirement of 900,- 
000,000 tons. 


4 Re comparative abundance of some 
war-time raw materials and lack of 
others may be explained primarily by 
the fact that many materials, essen- 
tially concerned with war-time usage in 
1918, now have found their peacetime 
counterparts. Many others have not. 
Thus, we find ammonia used in hun- 
dreds of chemical processes for the 
manufacture of peacetime goods, while 
a peacetime place for picric acid has 
not been found. 

Toluol is the basic raw material for 
TNT. Large amounts of TNT are used 
in airplane bombs which carry up to 
60 percent of their weight in TNT. 
This is a lot of TNT in bombs weigh- 
ing a ton or more each! Artillery projec- 
tiles carry 15 to 20 percent of their 
weight in TNT. Before World War I, 
our primary source of toluol was the 
by-product coke oven, with a capacity 
of about 100,000 gallons per month. 
This production was stepped up to 
800,000 gallons by April 1917. An ex- 
penditure of $30,000,000 provided addi- 
tional coke oven capacity in plants of 
eight large steel companies and new 
ovens at five other mills had been con- 
tracted for at the time of the Armistice. 
But toluol from coke ovens was not 
enough! In November 1917, construc- 
tion was started on plants for stripping 
toluol from domestic heating and illu- 
minating gas. The first plant of this 
type, a $7,500,000 project, went into 
production in April 1918 and, through- 
out the duration of the war, 13 large 
cities used gas with 6 percent less heat- 
ing value. 

Finally, a third source of toluol— 
petroleum—was tapped. Toluol was 
produced at a monthly rate of 400,000 
gallons in several California refineries 
and all doubts of adequate toluol sup- 
plies were erased. This represents the 
mad scramble for toluol during World 
War I and it must be remembered that 
toluol is only one raw material used in 
munitions production. This scramble 
proved successful. Our Army’s require- 
ments were filled, 11,000,000 pounds 
were shipped to the Allies, and 17,000,- 
000 pounds were left over at the time 
of the Armistice. 

Today, our toluol problem is large, 
but vastly different from that of World 
War I. The solutions are more obvious 
and easier. The important questions, 
today, are those relating to minimum 
costs and maximum industrial conveni- 
ence. Great strides in research and ex- 
perience in the present conflict have 
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placed the petroleum industry in an 
effective position to fill the gap in toluol 
production. The coke oven remains our 
primary source of this strategic raw 
material, however. Better equipment 
and methods now make it possible to 
obtain from 20 to 25 percent more 
toluol per ton of coal coked than was 
obtainable by the methods of 1917. 

Our nitrogen needs are being bol- 
stered by the construction of several 
new ammonia plants. Nitrogen is an 
important ingredient of nearly all ex- 
plosives. It is estimated that ammonia 
production from privately-owned plants 
will reach over 1000 tons per day. One 
government-financed plant of 450 tons 
per day capacity is being constructed 
in West Virginia; several government- 
financed plants of 250 tons per day ¢a- 
pacity each are scheduled for construc- 
tion in Kentucky, Alabama, Louisiana, 
Missouri, Kansas, Arkansas, and Ohio. 
We must be concerned with one fact; 
from 18 months to two years are re- 
quired to construct a synthetic ammo- 
nia plant, as compared with other 
munitions plants which can be built in 
eight or nine months. 


Sulfuric acid is vital to munitions 
production and, today, is made prin- 
cipally from raw elementary sulfur, or 
brimstone. Today, our sulfur resources 
and facilities for producing sulfuric 
acid are among the brighter spots in the 
War program. This is due to the great 
quantities of sulfuric acid consumed by 
peacetime industries. Our sulfur prob- 
lem during the early stages of World 
War I was a sorry one, however. Prior 
to that time, most of our sulfuric acid 
was prepared from Spanish pyrites, a 
sulfur ore. Prior to 1917, we were able 
to obtain all our requirements of py- 
rites, but soon after the initiation of 
unrestricted submarine warfare, ship- 
ments from Spain became increasingly 
difficult. We turned more and more to 
our domestic pyrites, but, in 1918, we 
found our sulfuric acid requirements for 
the next 12 months at approximately 
8,000,000 tons, with sufficient raw ma- 
terial on hand for only 5,000,000 tons. 

Perhaps the situation was fortunate 
—it resulted in the birth of a new 
American industry. In 1916, drilling 
near Martagorda, Texas, indicated the 
presence of large amounts of brimstone 
underground. Early in 1918, the gov- 
ernment pushed exploitation of these 
resources without further delay. Since 
that time, there has been a marked de- 
velopment of our brimstone sulfur re- 
sources. Today, this greatly overshad- 
ows all other sources of raw material 
for sulfuric acid production. At present 
we have over 4,000,000 tons of brim- 
stone on hand, representing over one 
and one-half times the highest annual 
consumption of American sulfur during 
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any one period up to the present time. 

Other strategic war materials in the 
realm of chemistry include petroleum, 
rubber, synthetic fabrics, plastics, acti- 
vated carbon, .drugs, pharmaceuticals, 
and the like. It is interesting to note 
that we now have from two to three 
years supplies of such important drugs 
as quinine, iodine, and opium on hand. 

Just as the American chemical indus- 
try is better prepared now than in 1914- 
18, so is the American chemical profes- 
sion. During World War I, plants es- 
tablished by the government, such as 
the chlorine and phosgene plants in 
Maryland, the Lewisite plant in Ohio, 
and the cyanide plant in Virginia, 
availed themselves of nearly every 
chemist who could be found. Today, 
most of this type of material is being 
produced by government-financed or 
subsidized plants and operated by pri- 
vate corporations. In contrast with 
World War I days, we have the world’s 
most highly developed and efficiently 
operated chemical industry, an indus- 
try which literally produces dozens of 


TO REPLACE COPPER 


Thermoplastic Tubing is 
Chemically Resistant 


A FLEXIBLE, semi-transparent tubing 
of thermoplastic Saran is now available 
to the chemical industry as an alterna- 
tive for copper and other metal tubings, 
according to The Dow Chemical Com- 
pany. 

Developed through years of research, 
this tough, chemically resistant tubing 
may be used in many applications pre- 
viously demanding copper except where 
high temperatures and very high pres- 
sures are encountered. Also, Saran tub- 
ing has been tested and proved suitable 
to replace such strategic materials as 
nickel, stainless steel, copper, and cer- 
amics in several fields where its proper- 
ties are advantageous. 

Saran is characterized by toughness 
and resistance to moisture, brines, sol- 
vents, acids, and alkalies. Another fea- 
ture of this plastic material is that it 
may be used for short periods of time at 
temperatures of 250 to 275 degrees, 
Fahrenheit, although its strength and 
resistance are somewhat reduced at 
these elevated temperatures. 

Available in sizes one-eighth inch to 
five-sixteenths inch outside diameter 
with wall thicknesses varying from .030 
inches to .062 inches, this tubing may 
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new products daily. Our chemical in- 
dustry is no longer an infant, but holds 
a high position in America’s list of 
great industries. We have thousands of 
chemists and chemical engineers edu- 
cated and experienced in this highly 
specialized work. 

Research, especially chemical re- 
search, always will be our first line of 
defense and offense. We must remember 
that despite the vast magnitude of the 
present emergency program, it is of a 
comparatively rapid, short-range na- 
ture. As Sidney D. Kirkpatrick, Presi- 
dent of the American Institute of 
Chemical Engineers, states: ““We should 
not entirely overlook the fact that 
some time in the indefinite future we 
are coming to D-Day. Industry is going 
to have to be De-mobilized (or perhaps 
Re-mobilized). for Peace.” With this 
thought in mind, company executives 
and research directors of far reaching 
vision and imagination are beginning 
to plan their remedies for reducing the 
great post-emergency headache to the 
smallest possible pain. 


be joined by Parker standard tube 
couplings and §.A.E. or other flare type 
fittings. Already the Mueller Brass 
Company is developing fittings for Sa- 
ran tubing which permit the construc- 
tion of a tubing system in which contact 
between such fittings and the material 
conveyed is entirely eliminated. 


EYES OF DEFENSE 


Instruments Made on 
Production Basis 


Micuaitnce the basis of modern 
warfare as contrasted even to World 
War I, depends for its every move- 
ment, as well as for many actual 
combat actions, on~ information sup- 
plied by instruments. Anti-aircraft 


‘guns get their range by instruments. 


On an airplane cowl is a bewildering 
array of dials. Even the tank must 
have its two-way radio or its range 
finders. Almost any implement of war- 
fare, beyond the rifle, has its operator 
watching the movement of a slender 
dial needle. 

The production of the millions of 
instruments needed for defense has 
imposed on the instrument maker the 
greatest burden he has ever known. 
How well he does his job will affect 
the outcome of the world struggle. A 
look at the results to date are reas- 
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suring. For example, Uncle Sam ur- 
gently needed 5000 p.c. switchboard 
ammeters in a variety of ranges as part 
of a mine-sweeper modernization pro- 
gram. Although this represents a nor- 
mal year’s production of this type in- 


‘strument for Westinghouse, the 5000 


were built and delivered to a _ half 
dozen navy yards in 28 calendar days. 
This is one concrete refutation of the 
often-heard charges of lagging produc- 
tion. Unseen behind this achievement 
lies progressive engineering that has 
created the relatively few but inter- 
changeable parts needed, and coordi- 
nation of products and methods that 
has nullified the disturbing effect of a 
wide variety of sizes and types. It is, 
in short, a tribute to the production- 
line, interchangeable-part idea that, 
fortunately for our defense program, 
has been so successfully incorporated 
into instrument manufacture just in 
time for the present emergency. It 
shows one thing more—the remarkable 
elasticity of the production-line system 
—the weapon with which the democ- 
racies will outfight totalitarianism. 

In addition to the thousands of 
standard instruments, there are many 
new types that have called for the 
utmost in engineering ingenuity, but 
which for military expedience must 
now be secret. In this group are those 
for aircraft blind landings, for protec- 
tion of vessels against magnetic mines, 
and scores of new aircraft radio instru- 
ments. 


WALKING WELDERS 
Make 80 Spot Welds 


in 12 Seconds 


een C non walking welding guns 
are the latest innovation in the re- 
sistance welding field. Developed by 
Progressive Welder Company, they per- 
mit performing of multiple welds in 
sequence in an automatic machine, 
where it is preferable to hold the work 
stationary in large fixtures. The man- 
ner in which this is done is illustrated 
in a machine developed for welding the 
back panel into a refrigerator shell. 
The machine is designed to handle 
two sizes of such shells, and welds one 
assembly while another is being loaded 
and unloaded. Shell and back panel 
are dropped over the locating fixture, 
which incorporates the lower electrode. 
Clamping is by air pressure. (One fix- 
ture has been removed, in the photo- 
graph, to show the clamping mechanism 
at the side of the fixture.) When a but- 
ton is pressed, the entire operating head 
of the machine moves to a position 
above the loaded fixture. Pushing an- 
other button starts the automatic weld- 
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ing operation. The four gun points 
come down and make four welds. At 
the same time the chain has started to 
move. The motion of this chain is con- 
tinuous, carrying the heads of the weld- 
ing guns along. Weld time is controlled 
by an electronic timer. When the weld 
is completed, the pressure is off the gun 
points, and these points swing—under 
spring pressure—to a new position far- 





Push-button operated 


ther along (depending on the amount 
the chain has moved). Another weld 
is made automatically, and the guns 
take another step. 

To complete one assembly, each gun 
takes 19 steps and makes 20 welds, 114 
inches apart. While the shell is being 
welded, the other fixture is being un- 
loaded and re-loaded. The machine op- 
erating head now moves above over 
the second fixture and repeats the 
cycle, except that the movement of the 
guns is now in the opposite direction, 
the chain reversing its travel at the 
end of each complete cycle of welds. 
Off-time, between welds, to permit the 
guns to move on to the next spot be- 
fore welding current comes on, is con- 
trolled automatically by a notched tim- 
ing disk. 

Time for the complete welding cycle 
is approximately 12 seconds, during 
which time 80 spot welds are made. 


SCRAP NICKEL 


Recovery Possibilities Up 
To 1,000,000 Pounds a Month 


oer 20 to 40 percent of the total 
tonnage of alloy steels delivered by 
mills to manufacturers are lost in ma- 
chining and other processes of fabrica- 
tion. Sometimes net losses may run to 
70 percent, and—in complicated opera- 
tions—up to 80 percent. Nickel content 
in the case of automotive and similar 
type low-alloy steels runs from slightly 
over 1 percent to over 5 percent. In 
stainless steels the figure often may rise 
above 10 percent. 

The alloying elements in these mate- 
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rials are largely reclaimable, but in the 
past most of them have been lost— 
though the stainless steels, to an extent, 
have been an exception. They have 
been lost by a general practice of mix- 
ing the alloy-steel scrap with carbon- 
steel scrap and disposing of it as carbon 
steel. The extent of this practice is in- 
dicated by the fact that in the past 
year the residual nickel content in mis- 
cellaneous scrap as revealed by periodic 
examinations was approximately 0.05 
percent. 

This residual nickel enters ‘carbon 
steel through alloy steel mixed with or- 
dinary carbon-steel scrap charged into 
the furnaces with pig iron. An average 
of 50 percent scrap is used in the usual 
furnace charge. In other words, this 
nickel enters by mistake or failure to 
segregate alloy from carbon-steel scrap. 
It is too low in content to add appre- 
ciably to the qualities of the steel. It 
remains buried but under proper con- 
ditions could have been saved. 

During the past year approximately 
70,000,000 tons of steel were produced. 
At the average figure of 0.05 percent 
residual nickel this tonnage would 
account for 70,000,000 pounds of nickel. 
This nickel might well have been sal- 
vaged had scrap segregation been syste- 
matically carried out over the years in 
which, through cumulative effect, this 
quantity of residual nickel was being 
built up. 

Steel production is mounting rapidly. 
During the first eight months of 1941, 
for instance, more scrap was used than 
in any other year of the steel indus- 
try’s history. Hence the concern of both 
government and industrial leaders for 
an intensified nation-wide salvage cam- 
paign. 

As indicated, segregation is the spring- 
board for recovery of esseritial alloying 
elements. It means far more, of course, 
than segregation of alloy-steel scrap 
from carbon-steel scrap. No general spe- 
cifications for such segregation accord- 
ing to percentage of nickel content have 
yet been completely outlined, though 
numerous divisions along these lines not 
only have suggested themselves, but 
also are being carried out in a number 
of cases. 

While all scrap containing nickel is 
valuable and should be segregated so 
that the nickel content can be salvaged, 
it should be obvious that scrap contain- 
ing 24 per cent nickel or higher is far 
more valuable to the producing mills 
than scrap which, through dilution, runs 
14 per cent nickel or under. On the 
basis of present nickel-steel consump- 
tion it is estimated that up to 1,000,000 
pounds of nickel a month may be saved 
for producers and users of these nickel- 
steels by careful scrap segregation.— 
Inco. 
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DOWN TO THE SEA FOR METAL 


i EVER a search were conducted for the most versatile metal 
in commercial production, magnesium would probably finish 
at the head of the list. One third lighter than aluminum, it 
can readily be used in alloys of light weight and outstanding 
strength. Such alloys, usually involving aluminum, zinc, and 
manganese, are easy to machine. An example of the result- 
ing light weight of these alloys is found in magnesium alloy 
wheels for large bombers, which, substituted for aluminum 
wheels, show a weight saving of some 100 pounds. 

But weight and strength alone would not be sufficient to 
place magnesium at the top in versatility. It has other qual- 
ities that are of particular interest in wartime, yet are not 
unusable in times of peace. Thus, the metal can be ignited 
to burn at the intense heat of 1300 degrees, Centigrade, giv- 
ing off at the same time a brilliant light. If water is poured 
on the burning metal a violent explosion takes place. Direct 
a stream from a carbon tetrachloride fire extinguisher on 
such a fire and the deadly gas phosgene is evolved. Ignite a 
quantity of the metal in powdered form and an explosion will 
occur. These oxygen-hungry properties of magnesium make 
it ideal for use in incendiary bombs, tracer bullets, flares, and 
other wartime applications. 

It is not to be wondered at, then, that production of mag- 
nesium is being stepped up many times in an endeavor to 
make full use of its qualities for the diversity of purposes 
of war into which it fits. Yet, strangely enough, there was 
no commercial production of this metal in the United States 
until 1915, when supplies from Germany were cut off by 
World War I. During that year only about 87,000 pounds 
were produced in the United States: scheduled production 
for 1942 is several hundred thousand pounds. 

Like aluminum, magnesium does not occur as a free metal 
in nature. There are large quantities of magnesium-bearing 
ores in existence in some of the western states, but the prin- 
cipal source of the metal is brine from the ocean or from salt 
wells in the middle west. From these brines is extracted 
magnesium chloride which, in turn, is subjected to an elec- 
trolysis process to obtain the pure metal. Another method 
involves the reduction of magnesium oxide through the use 
of carbon and electricity, hydrogen being used in one of the 
steps to obtain the free metal. Still a third process has been 
developed. known as the ferro-silicon process, which, it is 
claimed, uses less electricity than other methods, and is less 
expensive in other phases. 

Be that as it may, the one company in the United States 
that has pioneered in magnesium production, and which 
undoubtedly can most definitely be depended upon to indi- 
cate the present and future trends in the industry, is the 
Dow Chemical Company. With extraction plants at various 
ocean fronts and with brine wells in the middle west, this 
company is not only a metal producer but a fabricator as 
well. In such a position, and with huge expansion plans for 
War purposes well underway, this company, together with 
ten others now in the field, may seem to be in the position 
of war babies that will some day find themselves so over- 
expanded as to face possible industrial disaster. 

Such disaster might indeed be a possibility if it were not 
for two important factors. First. potential uses of magnesium 
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in industry are just beginning to be explored. Second, Dow’s 
operations in the extraction of magnesium from brine are 
only a part of a chemical business using the same basic ma- 
terial. From the same source are being obtained such varied 
finished products as bromine, iodine, alkalies, chlorine, and 
so on—all chemicals with huge present and _ potential 
demands. > 

But to stick to magnesium for a moment: Increased pro- 
duction and improved methods have already resulted in 
decreased costs which may be expected to decrease still 
further as production is stepped up. This factor alone has 
made it possible to invade many fields hitherto closed to the 
metal. Aviation is, of course, the most obvious and the one 
that is receiving the greatest attention at the moment. It 
naturally follows, then, that the lessons being learned in 
building military aircraft are going to be applied to the air- 
craft industry of peacetime, and that magnesium alloys are 
going to loom large in plans of the industry after the war. 
Then there are the fields of the automobile, the railroads, the 
electrical industry, all of which will welcome the advantages 
to be had from magnesium alloys made available through 
low cost of the pure metal. Household appliances such as 
washing machines, vacuum cleaners, fans, and so on, when 
once more put into production, will find wide use for the 
light, strong, inexpensive alloys. 

With these facts alone in mind, the trend of the mag- 
nesium industry is a healthy one for the war of the present 
and the peace of the future. Couple it with the extraction 
of other raw materials from brine, mentioned above, and 
salt water, in the hands of the chemist, promises to loom 
large in the industrial picture. 


GLUE RELEASES STEEL 


one this is an age of metals, and that this war is a war of 
metals, is one of those obvious truisms that upon investiga- 
tion discloses other factors which render the truism only 
partly correct. While the demands of armaments have thrust 
metals to the fore, these same demands have created vastly 
increased uses for man’s oldest constructional material— 
wood. And these increased uses are not only in civilian fields 
where wood is employed as an alternate for steel, but for 
military purposes as well, where strength is needed but where 
the other qualities of metals are unnecessary. 

One of the factors that have contributed largely to satis- 
factory applications of wood in a diversity of uses has been 
the development of glues which are strong, weather resistant, 
easily applied, and not attacked by the fungus growths that 
can render some glues unsatisfactory for use over extended 
periods of time. 

Indicative of the trend in the glue industry is the fact 
that many government projects are using laminated arches 
made up of layers of wood securely bonded with glue. These 
arches are going into the construction of airplane hangars, 
armories, ship-building sheds, and factories. In addition, 
thousands of government workers as well as service men 
are being housed in dwellings of glued construction. In 
California alone, it is reported, there are some 5000 living 
units of this type. 

Aside from the savings that ¢an be realized in structural 
steel through such wood and glue construction, there is the 
saving in nails which, at first glance, might seem unimpor- 
tant. But, it is estimated, 100 pounds of nails are saved in 
every FWA home now being put together with glue. Mul- 
tiply this by many thousand units and the sum total cer- 
tainly indicates a trend in future building construction. 
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THE LONE INVENTOR 


oor Howe, Whitney, and a host of others are names 
that conjure up visions of the lone inventor. Working long, 
weary hours, often under circumstances of dire need, even 
_ hunger, these men struggled on, reached the pinnacle of 
success through sheer inventive genius. That they often 
worked alone may have been a fortunate circumstance rather 
than a serious handicap. Coming before the era of inventors 
backed by the almost unlimited resources of the modern 
industrial research laboratories, these men have become 
symbolic of a period in the development of our country 
which often but erroneously is thought to be gone forever. 

True enough, inventing has today been brought to such a 
point of perfection by industry that casual consideration of 
the subject might easily lead to the conclusion that the day 
of the lone inventor is past. How far from actuality would 
be such a conclusion may be found by skimming the weekly 
list of United States patents issued, as published in the 
Official Gazette of the United States Patent Office. Here 
will be found recorded official recognition of hundreds upon 
hundreds of the brain children of individual inventors who 
have labored as faithfully, suffered as keenly, struggled as 
heroically as any of the honored inventors of the past three 
generations whose names are now part of our nation’s indus- 
trial and scientific history. And—what is even more impor- 
tant to many—these brain children frequently form the 
foundation of fortunes for the men who gave them birth. 

No, indeed, the day of the lone inventor has not vanished. 
Today the opportunity for individual effort is as great as, if 
not greater than, ever before. Thousands of keen minds, 
rendered even keener by the pressure of industrial produc- 
tion necessitated by the exigencies of war, are at work 
throughout the country on new, often strange jobs, turning 
out the materiel demanded by our armed forces. As these 
minds are applied to the problems at hand, they are absorb- 
ing new knowledge, finding new ways of doing things better, 
faster, more easily. And, relaxing during hours off the job, 
these minds often and naturally dwell on the work of the 
day and of days to come. 

What is more to be expected, then, than to find the pos- 
sessors of these minds turning to home workshops and 
laboratories to try out new ideas, to experiment with some 
new twist that flashed out of a seeming nowhere into a 
receptive medium? 

Those whose intellectual curiosity or mechanical talent 
constantly urges them onward into fields of exploration have 
a bright and fruitful future ahead. They must not let the 
war ruin their perspective but, rather, should take every 
advantage of the opportunities being offered by the demands 
of the moment. There is great need of inventions for 
furthering our war efforts to a successful conclusion; there is 
likewise great need for inventions in civilian lines, particu- 
larly for use after the war. 

If, then, the individual inventor, as he develops his ideas, 
finds that some of them have no apparent applications today, 
he should not too quickly abandon them. Careful scrutiny 
may indicate future possibilities. Such inventions should 
be just as thoroughly protected as if they were going into 
production tomorrow; lack of foresight in this respect may 
lead to bitter disappointment and financial loss in the future. 
The effort and investment needed to obtain such protection 
is relatively small when compared with the losses that may 
be sustained when the need for the invention is discovered 
and it is found that protection is lacking —A. P. P. 
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FOR BETTER SHOOTING 


Is the April and May issues of Field & Stream, Arms and 
Ammunition Editor Bob Nichols describes a new type of 
gun-mount, adaptable to .50-caliber machine guns and 
37-mm anti-tank guns. The compelling feature of this 
mount is its maneuverability which, while revolutionary 
compared to existing military usage for this class of fire 
power, is an old story to the American bird hunter. Like 
the shotgun at the hunter’s shoulder, the machine gun or 
anti-tank gun, through application of this mount, may be 
rotarily swung through 360 degrees. Coincidentally with 
the rotary movement it can be elevated or depressed 90 
degrees. In a quoted letter appearing in one of the Field & 
Stream articles, the gun-mount inventor states the Army 
and Navy are “trying to hit dive-bombers and low-strafing 
planes with slow, fixed gun-mounts—too heavy and too 
slow to swing on the target . . . using three men to aim, 
sight, and fire one gun—an attempted co-ordination that is 
impossible to achieve in the split-second time allowed on 
fast-moving, twisting, and diving targets.” Although pre- 
sentation of the mount was made last January before all 
branches of the service and, writes the inventor: “all tests 
were completed successfully—and the test operator ended 
up by shooting a buzzard out of the air at least 500 yards 
out,” there has, at this writing, been no official adoption of 
the mount. While we are not in a position to substantiate 
the inventor’s claims for the physical perfection of his 
mount, we heartily subscribe to the theory of maneuverabil- 
ity involved—as old, as tried, and as true as the technique 
of shooting game birds on the wing, or jackrabbits on the 
hop. In either offensive or defensive warfare the adoption 
of the theory of properly leading a speeding target—a 
theory proved sound by generations of American hunters— 
would, we believe, make it possible to knock more enemy 
planes and tanks out of action—A.D.R., IV. 


NAVAL ARTICLES 


Ix our issue for May we presented an analytical article 
on the battleships of the United States Navy, the article 
to be the first of a series. The present number does not carry 
the second article because of the war-time censorship to 
which Scientific American has voluntarily submitted. The 
manuscript of the second article was submitted to the Navy 
Department for approval, but such approval was not 
granted. As soon as we can obtain clearance, in a form satis- 
factory to the Navy Department and to the Office of Cen- 
sorship, these articles will be published.—O. D. M. 
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Harnessing the Sun 


Research on the Practical Problem of Power and 


Heat from the Sun: A Progress Report from M. I. T. 


JOHN A. SIBLEY 


A’ man’s society becomes more and 
more complex, his energy require- 
ments increase at an immense rate. 
The cave man, whose only need was 
about 2000 calories of food a day, used 
the equivalent of about one half pound 
of good-grade bituminous coal per day, 
or about 200 pounds per year. Yet a 
modern man, living in the midst of 
thousands of mechanical devices which 
require energy both in their manufac- 
ture and use, consumes over ten tons 
of equivalent coal a year, or over a 
hundred times the energy actually 
needed by the body. This rate is 
constantly increasing; the last 60 years, 
during which America has changed 
from a young agricultural nation to 
the most highly industrialized nation 
in the world, have seen this country’s 
fuel requirements increase six-fold. As 
technological advances are being made 
every day, there is little doubt that an 
even greater supply of energy will be 
needed in the future. 

The sources of energy have likewise 
changed. During this same 60-year 
period, wood has declined in im- 
portance from 60 percent of the total 
to only 6 percent. Coal rose to a peak 
of about 80 percent in 1918 and then 
decreased due to the development of 
the oil industry. At the present time 
anthracite and bituminous coal supply 
about 45 percent of the total; petro- 
leum and natural gas supply about 36 
percent; water power supplies about 10 
percent; and the small remainder is 
furnished by wood, food, and wind. 
With the exception of wind and water, 
the supplies of these materials are be- 
ing rapidly depleted, and, although the 
problem at present is far from urgent, 
they may eventually be entirely used 
up. 

For many years scientists have real- 
ized the need of developing a new 
source of fuel and have been consider- 
ing the possibility of employing the 
vast amount of energy which is con- 
stantly being received from the sun. 
The earth and its atmosphere intercept 
the equivalent of 21 billion tons of good 
coal per hour, which means that in 
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three minutes enough energy is received 
to equal America’s consumption for one 
year. In the past, many devices have 
been built in an attempt to tap this 
immense flow of power, yet the results 
of these early experiments have been 
unrelated and undecisive. These in- 
ventions worked with varying degrees 
of success, but, until two years ago, 
when Dr. Godfrey Cabot’s gifts to 
Harvard and the Massachusetts Insti- 
tute of Technology made possible the 
establishment of research programs at 
the two schools, no scientific inquiry 





Sectional view of solar energy 


building described in the text 

into the basic problems of solar energy 
conservation had been made. The Har- 
vard group is primarily concerned with 


an investigation of the chemistry of 


photosynthesis, while a committee of 
the Institute is studying the physical 
problems of energy collection and 
utilization. 

Before proceeding further with a dis- 
cussion of solar power perhaps it would 
be well to destroy the optimistic pic- 
ture which is given by the above fig- 
ures of the amount of solar energy 
available. They are based on the 
amount received per acre of surface at 
a point outside the earth’s atmosphere 
and normal to the sun’s rays, which 
energy at noon reaches a total of about 
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7500 horsepower. Of this power only 
about 5000 horsepower reaches the sur- 
face of the earth. If this energy is used 
to operate a heat engine, allowance 
must be made for the efficiency of col- 
lection as heat in a fluid, and the en- 
ergy rate drops to 3300 horsepower. 
Taking the highest attained value for 
the efficiency of converting such heat 
to useful power, the horsepower be- 
comes only 490. 

Thus far the calculations have been 
based upon sunlight normal to the sur- 
face of the collector. If the collecting 
system is mounted to follow the sun, 
in order to fulfill this condition, the 
different units of the system must be 
separated so that they do not shade 
each other during part of the day. AI- 
lowing a ground coverage factor of one 
third, the horsepower is cut to 163. 
Converting this figure to power over a 
24-hour period in summer in Arizona, 
the output becomes 83, or in winter 68, 
horsepower. Finally, considering the 
average number of clear days in New 
York the actual horsepower per acre is 
50, only one 150th of the initial figure. 


On may evaluate this answer in 
terms of dollars and cents and 
hence roughly determine the economic 
feasibility of employing solar power. As- 
suming that electrical power can be 
produced in a large modern plant at .6 
cents per kilowatt hour, or $53 per kilo- 
watt year, the output of a one-acre 
plant is worth $1900 a year. Figures 
on labor costs and maintenance are 
lacking, but optimistically assuming a 
high capitalization of 15 percent, there 
is $13,000 to spend on the entire plant, 
or $2.60 per square yard. As ground 
coverage was only one third, $8.00 is 
available to construct each square yard 
of reflectors, mountings, and acces- 
sories. This value is quite low and 
shows how slim the margin of profit 
is at present on a solar energy plant. 
It is evident that the degree to which 
solar power is to be utilized in the fu- 
ture depends upon the increase of these 
efficiencies, and it is toward this end 
that the research is being devoted. 
The first project in the solar research 
program at Massachusetts Institute of 
Technology is the study of different 
types of collectors and the develop- 
ment of one with the highest possible 
efficiency. The type of collector which 
has been perfected to the greatest de- 
gree is the simple, flat-plate type. It 
consists of a sheet of metal, or a body 
of some other material such as water, 
sulfur dioxide, or even sand which is 
heated by the sunlight. The bottom 
side of the plate is insulated and the 
top side is covered by a sheet of glass 
parallel to it with about an inch of air 
space between. When thus covered, 
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the plate receives practically as much 
sunlight as before, the glass transmit- 
ting about 90 percent, but the losses 
from the plate to the atmosphere are 
greatly reduced, the convection losses 
being eliminated due to forced stagna- 
tion of the air, and the radiation losses 
being eliminated because the glass, al- 
though transparent to the sun’s rays, 1s 
opaque to the long-wave infra-red radi- 
. ation emitted by the hot plate. Varia- 
tions in this design include the pro- 
vision of vacuum spaces instead of 
dead air spaces, and employing several 
glass plates instead of one. 

As each additional layer of glass 
cuts down the losses, one would sus- 
pect that with sufficient layers a per- 
- fect collector could be built, yet this is 
not the case. It is true that if the right 
glass is chosen there will be little ab- 
sorption of the sunlight, but there is a 
reflection loss of about 4 percent at 
each surface. Consequently, as one 
adds more plates, one _ ultimately 
reaches a point where the reduction in 
heat loss from the metal plate is more 
than offset by the reduction in in- 
tensity of incident radiation due to re- 
flection losses. This optimum number 
of plates varies, being less the greater 
the heat from sun and more the colder 
the weather or the hotter the collect- 
ing plate. 

It was in order to decrease these 
losses through reflection that the proc- 
ess of coating glass was developed by 
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Dr. Turner and Dr. Cartwright where- 
by the glass has a permanent surface 
of reflectivity approaching zero at one 
point of the spectrum. This important 
discovery has already: proved valuable 
in many other fields, ranging from 
spectacle lenses to bomb sights. As yet 
the special glass has not been used in 
an experimental solar energy collector, 
but calculations indicate that its use 
should make possible the attainment 
of 800 degrees, Fahrenheit, without the 
use of mirrors, lenses, or other concen- 
trating devices. 

A second problem in designing flat- 
plate collectors is that of optimum tilt. 
Because of-the simplicity of the de- 
sign, it is more economical to have the 
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Sun laboratory where the plan to heat a building by solar energy is tested 


collectors mounted at a permanent tilt 
than to have them follow the sun. The 
angle of tilt depends very definitely 
on the use to which the collected heat 
is to be put. If the purpose is the max- 
imum collection of heat during the 
entire year, tilting should favor the 
summer months. If, however, the ob- 
ject is to supply heat for a load which 
varies during the year, the tilt should 
favor the part of the year during 
which the load is the greatest. 


O° the many uses to which such col- 
lectors may be put, perhaps the 
simplest is the heating of a house in a 
relatively cold but sunny climate. The 
system would consist of a well insu- 
lated tank from which water can be 
pumped to the collector and back 
whenever the collector is hotter than 
the tank, and a set of radiators 
through which the hot water could be 
circulated to heat the building. It was 
for research into this type of heating 
that a testing cottage was built on the 
Massachusetts Institute of Techno- 
logy grounds. For many months the 
plan has been put to a practical test, 
and valuable data are being obtained 
on the optimum number of glass plates, 
the best tilt, the ratio of roof to tank 
area, and the advisability of employing 
special types of glass. 

Another obvious use is the employ- 
ment of the sun’s heat to run a steam 
engine, a hot-air engine, or similar de- 
vice which requires a heat reservoir. 
The cost of power production in a con- 
ventional plant depends enormously 
upon the size of the plant, and, there- 
fore, although the efficiency of solar 
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power plants is small compared to large 
conventional plants, it nearly equals 
the efficiency of very small plants. It 
is not unreasonable to hope that future 
large solar energy converters will make 
power as cheaply as a fuel-fed plant. 


1s order to obtain efficiency in small 
solar plants, another type of heat en- 
gine is being developed—the thermo- 
pile. When two dissimilar, conducting 
materials are joined to form a loop and 
the junctions kept at different tempera- 
tures, heat flows into the loop at the 
hot junction, a portion of its energy is 
converted into electrical energy, and 
the rest flows out as heat.at the cold 
junction. This principal of thermo- 
electricity has long been known, and 
the possibility of electrical power pro- 
duction on a large scale by this method 
has often been considered and always 
dismissed because the effect is very 
small. As the result of recent research, 
the overall efficiency of the best ther- 
mopile is about 4 percent, but it is 
possible that intensive research will in- 
crease this value several fold. As the 
efficiency of the best steam power 
plants is only 25 percent, a small con- 
verter with an efficiency of 5 percent 
would be of great value. It is toward 
the development of more efiective 
thermopiles that the second branch of 
the research program is directed. 

In order to form an effective couple, 
the two metals must have, in addition 
to high thermo-electric power, a low 
thermal conductivity in order to mini- 
mize the loss of heat flowing from the 
hot to the cold junction, and a high 
electrical conductivity so that there 


285 





will be low resistance losses. The ratio 
of thermal to electrical conductivity is 
known as the Weidemann-Franz ratio, 
and it is desirous to have this value as 
low as possible. Experiments have 
shown that alloys of zine and anti- 
mony have a surprisingly low Weide- 
mann-Franz ratio while retaining a 
high thermo-electric power. By using 
an alloy of 43 percent zine in anti- 
mony against a Copel alloy with a tem- 
perature difference of 400°, Centigrade, 
a moderately effective engine is formed. 

Thus far, only the so-called heat en- 
gines have been discussed. Both 
steam engines and thermocouples are 
devices which receive energy at a cer- 
tain temperature, convert part of this 
energy to useful power, and throw away 
the rest to a so-called heat sink at a 
lower temperature, and, therefore, their 
efficiency is limited by the Second Law 
of Thermodynamics. It is this law 
which states that the efficiency of a 
heat engine cannot be greater than the 
difference of the initial and final tem- 
peratures divided by the initial temper- 
ature; that was the reason for the 
sudden reduction of the value of solar 
power from 3300 to only 490 horse- 
power. As high efficiencies are thus im- 
possible if only the heat from the sun’s 
rays is employed, scientists have been 
examining other properties of this radi- 
ation in the hope of finding other more 
profitable methods of power conversion. 

It has been found that the light 
quanta are able to knock electrons out 
of atoms or atomic lattices in crystals 
and produce an electric current, a 
phenomenon known as _ photo-electric- 
ity. This property of light is employed 
in camera exposure meters in which 
the current generated moves a galva- 
nometer needle, and thus measures in- 
tensity of illumination, and it is the 
project of the third branch of solar re- 
search at Massachusetts Institute of 
Technology to see whether this same 
method is applicable to large scale cur- 
rent generation. 


pe light-sensitive unit of such a 
device is known as a blocking layer 
photo cell, of which the copper oxide 
cell is typical. It consists of a massive 
plate of copper which has been oxidized 
on one side and then etched, thus pro- 
ducing a layer grading from cuprous 
oxide through all proportions of oxygen 
down to pure copper. The cuprous 
oxide surface is coated with a very thin 
layer of some other metal, so thin that 
it is transparent to light quanta. A 
light quantum, on hitting the cell, 
passes through the metal cover and the 
cuprous oxide into the layer of com- 
position varying between copper and 
cuprous oxide, the so-called blocking 
layer. Here it succeeds in breaking an 
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electron away from the crystal lattice, 
and this electron finds it easier to mi- 
grate toward the copper than through 
the copper oxide to the metal film. This 
unidirectional motion of the electrons 
constitutes an electric current. 

How important is this phenomenon 
in generating power from sunlight? 
Quantitative experiments have shown 
that of the visible light quanta falling 
on a cell only 5 percent succeed in free- 
ing an electron, and that the voltage 
efficiency is about 10 percent. The 
overall efficiency is, therefore, only .5 
percent, but, as in the thermocouple, 
it is possible that this efficiency may 
be increased as much as tenfold. Such 
an accomplishment will not be easy, 
however, for physicists actually know 
very little about what goes on in the 
blocking layer of a photo cell. In order 
to supply these data, a research project 
is being initiated in the Electrical En- 
gineering Department in connection 
with a broad program of study of in- 
sulators and semi-conductors, from the 
viewpoint of atomic physics. 


{tee last of the Massachusetts Insti- 

tute of Technology solar energy proj- 
ects, like the one just discussed, de- 
pends upon the special properties of 
sunlight rather than on its overall en- 
ergy content. Everyone is familiar with 
the basic action in plant leaves whereby 
carbon dioxide and water are converted 
into carbohydrates and oxygen by 
means of sunlight in the presence of 
the catalyst chlorophyll. If man were 
able to copy nature and utilize light to 
produce substances of high energy con- 
tent, a vast supply of power would 
become available. This does not mean 
that research should necessarily be di- 
rected toward reproducing photo- 
synthesis in the test tube, but rather 
it should search for the necessary cata- 
lysts and conditions which would allow 
one to carry out some simple energy- 
storing reaction like the decomposition 
of water. A major problem would be 
to devise a reaction with suitable inter- 
mediate steps, in order that the small 
energy quanta of which light is com- 
posed could be employed one step at a 


time, just as nature undoubtedly does. 


in the leaf of green plants. 

Research at Massachusetts Institute 
of Technology, however, is approach- 
ing this problem somewhat  dif- 
ferently. Rather than attempt to pro- 
duce a stable product of great energy 
content, such as fuel or explosive, one 
may attempt to capture the zaergy of 
the intermediate products and convert 
it into electricity. It is necessary to find 
a photo-chemical reaction in which the 
passage from an unstable to stable 
state can be made to proceed as the 
electrode reaction in a cell. Such an 
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oxidation-reduction reaction which is 
now being carefully studied consists of 
an organic dye, thionine, and ferrous 
iron in the form of a ferrous sulfate 
solution. The reaction can be repre- 
sented in the following reversible 
equation. 
dye + Fe t+ = leukodye 
(colorless) + Fe **+* 


re iron is a much stronger oxi- 
dizing agent than thionine; therefore, 
in the dark, all the thionine is in the 
form of the dye, and the iron in the 
reduced state. If the mixture is ex- 
posed to light in the range absorbed 
by thionine—visible light from 5000 to 
7000 angstroms—the thionine mole- 
cules become capable of oxidizing fer- 
rous iron. As the leuko compound is 
colorless, the reaction can be followed 
by watching the decolorization of the 
solution. This is the most light-sensi- 
tive reaction which has yet been dis- 
covered. As the composition of the so- 
lution changes by illumination, its elec- 
trode potential also changes. If two 
platinum electrodes are placed in the 
solution and one is illuminated and the 
other kept dark, a potential difference 
is established and a current flows from 
the dark to the illuminated electrode. 

There are two qualities of such a cell 
which must be determined if its indus- 
trial importance is to be ascertained: 
first the electromotive force produced 
by a given light intensity, and second 
the current which may be drawn from 
the cell. The variations in potential 
with intensity of light, with different 
concentrations of thionine and iron, 
and with solutions of different pH have 
been studied and optimum values de- 
termined. In order to produce power 
efficiently, the cell must be able to give 
a strong, steady current, but whether 
or not such efficiency can be hoped for 
it 1s too early to say. 

Thus research on converting the 
sun’s rays to useful power has only be- 
gun. Latest advances indicate that the 
likely fuel supply of the future is sun. 


FUNNELS 


Stainless Steel Saves 
Over Four Tons Per Stack 


D ESTROYERS—often referred to as the 
“greyhounds” of the battle fleet—are. 
required to operate on a comparatively 
low displacement, so that they can 
readily attain the high speeds essential 
to their effective use. Every ton of ma- 
terial that goes into the structure of a 
vessel of this class of warship, conse- 
quently, is given careful consideration. 

Just recently, for example, it was an- 
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nounced that the United States Navy’s 
newest destroyers will carry stainless- 
steel funnels. These funnels are said to 
be 44 tons lighter than the type used 
on destroyers built in previous years. 
This means that additional armor, guns, 
and torpedoes can be carried. 

Even though the sections of metal 
used in these funnels are relatively 
thin, the resulting structures are re- 
-markably sturdy because of the high 
strength of the stainless steel, their 
welded construction, and the fact that 
adequate reinforcement is provided by 
corrugated stiffeners. The metal’s re- 
sistance to the corrosive action of salt 
air and exhaust fumes, and its resist- 
ance to shock, should also provide 
added safely under stresses to which 
they will be subjected when placed in 
naval service. 


REFRIGERATED 


Containers for 


Express Shipments 


A MARKED increase in variety of per- 
ishable commodities moving in _ its 
“refriger-ex’”’ service has been noted re- 
cently by the Railway Express Agency; 
the system involves the use of refrig- 
erated containers especially designed 
for less-than-carload-lot movement in 
express service. 

The boxes, which are mounted on 
casters for easy handling, permit inside 
temperatures from below zero to levels 
above the freezing point and upwards. 
Dry ice is employed as refrigerant for 
extremely low temperatures and regu- 
lar ice for those of more moderate 
ranges. Quick-frozen foods and some 
serums, vaccines, and medical supplies 
usually require below-zero facilities of 
the container. 

The greatest traffic increases in the 
field, however, have been for products 
calling for water ice refrigeration. A 
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number of containers, for example, are 
assigned to the movement of blood do- 
nations, in hermetically sealed bottles, 
from Red Cross stations in large cities 
to the processing plant in each area, 
for the production of dry plasma trans- 
fusion units. 

The Church container is also being 
used on an expanding scale by large 
oyster shippers at Chesapeake Bay 





With portable display top 


points, in getting the shucked product 
to dealers over a wider area. Fifty two- 
gallon cans can be placed in a con- 
tainer, making a shipment load of 418 
pounds. 

The containers have likewise been 
found advantageous for LCL express 
movement of ice cream, dressed poul- 
try, frozen foods, fruits, vegetables and 
seafood, meat, hatching eggs, and a 
miscellany of other perishable products 
including serums, laboratory specimens, 
and unexposed motion picture film 
stock. When they arrive at their desti- 
nation they may be equipped with a 
portable glass top, enabling consignees 
to use them as refrigerated display 
cases, paying only a nominal fee for 
retaining the boxes as long as needed. 


TRUCKS 
Urged to Replace 


Railway Mail Service 


erererernann of additional high- 
way post office routes as substitutes for 
abandoned railway service is recom- 
mended by Smith W. Purdum, second 
assistant postmaster general. Efficiency 
of such routes is evidenced by the fact 
that three highway mail routes, using 
specially built trucks, were established 
about a year ago by congressional au- 
thority to substitute for abandoned 





railway mail service between Washing- 
ton, D.C., and Harrisonburg, Virginia; 
South Bend and Indianapolis, Indiana; 
and San Francisco and Pacific Grove. 
California. 


LIGHTNING 


Continuing Studies 


Trap Biggest Bolt 


Borne of lightning hurtling down 
twin copper cables on a smelter stack 
30 feet taller than the 555-foot Wash- 
ington Monument, have been studied 
for science by engineer-detectives in 
Anaconda, Montana. One bolt was the 
most powerful direct stroke of lightning 
ever recorded. Its current totaled more 
than 160,000 amperes. 

This investigation is part of a nation- 
wide effort to learn more about light- 


- ning, hence more about how to protect 


power lines and electrical apparatus 
from damage and resulting inconveni- 
ence or loss to power users. 

Sponsor of the study is the Westing- 
house Electric & Manufacturing Com- 
pany, whose research engineers devel- 
oped the “fulchronograph,” a device 
which enables accurate measurement of 
the intensity and duration of lightning 
strokes. Co-operating in the work are 
engineers for the Anaconda Copper 
Mining Company and The Montana 
Power Company. 

“Current in the most powerful bolt 
recorded probably totaled about 200,- 
000 amperes,” W. E. Lee, Westinghouse 
representative, said. “Unfortunately, 
range of the measuring device was only 
160,000 amperes. Needless to say, ca- 
pacity of the instrument was increased 
to 200,000 amperes immediately.” 

Although voltage of the stroke was 
not measured, it is estimated that ap- 
proximately 15,000,000 volts would be 
required at the top of the stack, to 
cause the fulchronograph to register 
160,000 amperes at the bottom. Mo- 
mentary energy of the stroke probably 
totaled nearly two and one-half billion 
killowatts. 

If such an immense amount of en- 
ergy could be produced steadily at some 
gargantuan power plant, output of that 
plant would be approximately 57 times 
greater than the total installed capacity 
of all the nation’s generating stations. 
Total installed generating capacity of 
U. S. power plants was 42,435,863 kilo- 
watts as of June 1, 1941. 

“Bait” in the lightning “trap” at An- 
aconda comprises 20 vertical one-inch 
copper rods, five feet long. Mounted 
in a copper ring 60 feet in diameter 
which encircles the top of the stack, 
these rods extend skyward like spikes 
on a coronet. Each spike is coated with 
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lead to protect it from hot flue gases, 
and tipped with hard metal alloy to 
enable it to resist destruction as a bolt 
strikes. Two copper cables connect the 
ring atop the stack to the fulchrono- 
graph, which is installed in a small 
building at the base of the stack. Es- 
sentially, the fulchronograph comprises 
an electric motor and a slotted alumi- 
num wheel, the rim of which is filled 
with small strips of magnet steel pro- 
jecting like fins and rotating through 
two coils. The coils carry current from 
the lightning stroke being measured. 

Current in the coils produces a mag- 
netic field which is proportional to the 
surges of lightning current. The steel 
fin on the recording wheel which hap- 
pens to be passing the coils at a given 
instant is magnetized in proportion to 
the amount of current carried by the 
stroke, in time divisions as brief as 
40 millionths of a second. Character- 
istics of the stroke may be determined 
by the number of fins magnetized, and 
the degree of magnetization. 


COIL TESTING 


Quickly Done With 
New Machine 


Gon testing machines, for quickly de- 
termining all of the electrical proper- 
ties of a coil in one handling, are now 
available for checking the limits of 
insulation resistance, coil resistance, 








Eleven tests, quickly 


effective A.c. resistance, inductance, and 
shorted turns, as well as for checking 
effective turns, direction of windings, 
and other important properties. There 
are two types of machines: automatic 
and semi-automatic, each having hold- 
ers adapted to the special shapes of 
coils to be tested. 

One of our photographs shows a ma- 
chine of the semi-automatic type, capa- 
ble of making eleven tests in quick 
succession on each coil, and checking 
up to 250 coils per hour. In using this 
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machine the operator attaches the coil 
to holder at center of panel, pushes 
terminal wires into spring clips, and 
turns the large knob one step at a time. 
The design is such that at each step 
the pointer of the illuminated galva- 
nometer must cross the center of its 
dial by moving from left to right, or 
from right to left. The operator watches 
for this movement; if it occurs, he 
knows that the coil has passed that 
test. If the pointer does not cross the 
center of the dial for some one test, 
then the nature of the defect in that 
coil is shown by lettering on the knob. 


PAINT STRIPPER 


Heats and Scrapes 
With Same Unit 


Aw ELECTRICALLY heated tool which 


’ heats painted surfaces and wet wall- 


paper surfaces, and then permits the 
operator to scrape the surface with the 


u 
iL fatsti is; 









Pull... push, to remove paint 


same unit, can be operated on any 
conventional 110 volt a.c. or D.c. cir- 
cuit. This new device, manufactured 
by the Heating Equipment Company 
and illustrated in one of our photo- 
graphs, has a flat heating surface. When 
used for removing old paint or wall- 
paper which has been wetted, the heat- 
ing surface is applied and drawn over 
the paint or paper. A prompt forward 
thrust of the scraping edge cleans the 
surface of paint or paper, stripping it 
off without burning. 

The square scraping plate is regrind- 
able or replaceable and has four inter- 
changeable sharp edges. It is claimed 
that the heat from the unit keeps the 
scraper plate clean. 


WAR GASOLINE 


Sold to Public Contributes 
to Aviation Fuel 


Aeaeiest owners are contributing 
to the huge stock of high-test aviation 
gasoline with which the United States 
proposes to win the war. This contribu- 
tion is being made in a new war-time 
motor gasoline, now being sold at most 
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gasoline stations, according to Robert 
H. Colley, president of The Atlantic 
Refining Company. 

“The new war-time gasoline starts 
just as easily on a cold morning, and 
in most automobiles will give just as 
good performance and yield just as 
much mileage. For that reason 95 per- 
cent of the automobile owners will not 
notice that there is a difference be- 
tween it and the gasoline they used to 
buy at the service station on the cor- 
ner,” Mr. Colley explained. 

“All gasoline blends are a complex 
mixture of petroleum compounds. 
Part are found naturally in crude oil. 
Others are products of the ‘cracking’ 
process. Some have a fairly high octane 
rating. But usually other substances 
have to be added to give the blend a 
sufficiently high anti-knock value. In 
most cases tetraethy] lead is the sub- 
stance used. In others additional high- 
octane petroleum products are added. 

“Both these added substances are 
needed by the government to assure 
adequate reserves of aviation gasoline 
to meet any possible emergency, and 
to obtain the amounts required, the 
precious tetraethyl lead supplies have 
been rationed and the high-octane 
petroleum products requisitioned. 

“In order to produce a gallon of 
high-test aviation gasoline it is neces- 
sary to strip 16 gallons of motor gaso- 
line of these high-octane components. 
To this is added a petroleum hydro- 
carbon of very high octane value, 
manufactured from one of the choice 
components stripped from motor gaso- 
line. Then a final small dose of tetra- 
ethyl lead is used to bring the fuel up 
to the 100-octane mark. 

“That explains the difference be- 
tween the motor gasoline now being 
sold and that sold a few weeks ago. 
That difference represents the motor- 
ists’ contribution to keep American 
planes flying and help win the war.” 


BOMBER-FIGHTER 


New Dual-Purpose Plane 
Used by British 


A NEW airplane with a dual personal- 
ity—fighter as well as bomber—has 
enabled the British to develop a tech- 
nique of bombing entirely new even 
among the novelties of modern aerial 
warfare. In a day when new planes 
are being equipped with superchargers 
to cruise in the heights of the substra- 
tosphere, this latest air weapon hugs 
the ground and even dips into hollows 
or ravines to hide from enemy fire. 
While most bombers are heavy, lum- 
bering craft requiring for protection — 
convoys of fast fighters or the shelter 
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of high altitudes and masking clouds or 
darkness, these new ships need no es- 
cort and make no attempt at high- 
altitude flying. With military experts 
pinning their faith on intricate bomb- 
sights, these pilots use no aiming de- 
vices at all, according to Science 
Service. 

Machine-gun “strafing” from low al- 
titudes is something European fighters 
have been familiar with since the days 
of World War I. Dive bombers are by 
now taken for granted. But this new 
sort of “horizontal bombing” from 
planes grazing the tops of the hedges, 
and whizzing by at 340-mile-an-hour 
speed, has provided the Germans with 
a complete surprise. 

The British journal Flight reports it 
as fact that the Germans are building 
30-foot anti-aircraft towers in order to 
be able to shoot down on these new 
bombers. 

The new technique has produced its 
own problems in ballistics. When a 
bomb hits the ground from such a low 
height, it ricochets along the ground 
horizontally and hits the target from 
the side instead of from above. This 
is all right for a huge target. But one 
pilot who watched a companion attack 
a railway station reports that the 
bombs went clean through both walls 
of the station and exploded harmlessly 
some 300 yards away. 

The airplane is in some danger from 
its own bombs at such low altitudes. 
In order to be reasonably safe from 
the explosion of a 250-pound bomb 
such as those carried by the new Hurri- 
cane, an airplane must be at a greater 
height than 1500 feet—2000 feet would 
be better. To get around this, delayed- 
action bombs that do not explode on 
impact are being used, and formations 
have abandoned their sentimental at- 
tachment for the V symbol in favor of 
flight abreast. If one plane flew behind 
the others, the last man would be 
blown up by the bombs dropped by 
the leader. 

The regular procedure has been this. 
The planes cross the channel flying in 
formation at economical cruising speed. 
As soon as the coast of France is 
reached, they throw the throttles wide 
open and zip across country at full 
speed. some 500 feet per second. At 
this speed anti-aircraft fire finds them 
a very difficult target, and they have 
approached, passed, and gone before 
interceptor planes can leave the ground. 

The two bombs carried by each plane 
are both dropped at one time, some 
distance from the target to allow for 
the tendency to ricochet along the 
ground in the direction of the plane’s 
flight. Before their bombs explode, the 
bombers are already away—and no 
longer bombers. With their loads dis- 
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charged, these dual-personality aircraft 
become fighters with all the speed and 
maneuverability for which the Hurri- 
cane is famous, capable of dealing with 
any interceptor planes. 


TRACTORS—Not more than 22 percent 
of all farms in the United States 
have tractors, but about 66 percent of 
all farms of more than 100 acres have 
them. 
® ® ® 


PARTS CONTAINER 
Plastic Unit Holds Parts 


Visibly in Compartments 


QO) aware designed for holding fish- 
ermen’s flies and bugs, small transpar- 
ent boxes have found an even wider 
application in industrial and other uses 
where they are employed for holding 
small parts. Made of plastic, they are 





Small parts can't hide 


available with a variety of compart- 
ment shapes so as to be applicable to 
various types of parts. 

These transparent plastic boxes, 
made by the Shoe Form Company, 
make it easy to check stocks of parts 
without opening the box and, since the 
partitions also are transparent, there 
are no dark corners where small screws 
and parts can get lost. 


FLUORESCENT LAMPS 


Now Available in 
Small Sizes 


‘live new sizes recently added to Hy- 
grade Sylvania Corporation’s fluores- 
cent lamp line are the six-watt and 
eight-watt lamps. These small members 
of the fluorescent family are designed 
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Six watts, eight watts 


for supplementary lighting purposes; 
for example, for instrument panels, in 
counter lighting, and over machinery. 
They are also suited for use in bed 
lamps, pin-up lamps, desk lamps, and 
for artistic direct or indirect illumina- 
tion of mirrors, pictures, walls, and 
so on. The six-watt lamp is nine inches 
long and the eight-watt lamp is twelve 
inches long. Both are % of an inch in 
diameter. They are made in two colors 
—3500° white, and daylight—and have 
an average rated life of 750 hours. 


CELLOPHANE BAGS 


Find Uses in 


Varied Industries 


Te famous Warner & Swasey lathes, 
now in great demand for armament 
work, come down the assembly line 
just a little smoother and faster be- 
cause of Cellophane bags. All smaller 
parts are tagged with a part number 
in the stock room, then loaded into 
Dobeckmun Cellophane bags. This 
keeps them intact, yet fully visible to 
the operator, who does not have to 
open several containers before he lo- 
cates the right one. : 

Since there are between 5000 and 
9000 individual parts in a turret lathe, 
a good job of housekeeping and of con- 
trol is needed to assure delivery to the 
assembly floor of all the parts when 
called for. The transparent bag system 
has been in effect nearly a year and, 
according to Warner & Swasey officials, 
is working out very satisfactorily. 

Another use for similar bags, this 
time with printed panels on the bag 
faces, has been found by the Leece- 
Neville Company for the packaging of 
repair parts. Some fifty different auto- 
motive parts are packed in these bags. 
The white panel on the face of the bag 
is printed with a special ink which 
permits easy marking with pencil, 
crayon, or rubber stamp. 

When a bag is packed, the count, 
part number, and customer’s order 
number is written on the bag. This, 
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Transparent bags, easily labeled 


plus the transparency of the Cello- 
phane simplifies “checking in” the 
order when delivered to the customer. 
It also simplifies inventory and re- 
ordering as the contents of each bag 
can be checked without opening the 
bags or removing the parts. 


STEELS 


Developed in Peace, 
Used in War 


My bees: special steels originally pro- 
duced by the steel industry for every- 
day, peace-time uses such as automo- 
bile bumpers, carpenters’ hammers, and 
piano strings, are now being used in 
large tonnages in the manufacture of 
machine guns, tanks, armor-piercing 
bullets, other implements of defense. 

Because the steel industry long ago 
learned how to make those steels well 
and in large quantities, it was able 
immediately to adapt its experience to 
the urgent needs of the national defense 
program. 

Among the many commercial steels 
now serving for defense is an alloy 
steel containing about 1.5 percent 
nickel and somewhat less than 1 per- 
cent chromium. Developed originally 
as a steel for axle shafts of heavy-duty 
trucks, today it is used in the tread 
mechanisms of tanks where service 
conditions are even more rigorous than 
in trucks. 

Another alloy steel with about 1 per- 
cent chromium and 0.1 percent vana- 
dium, is found in almost every home 
workshop in the country in the form of 
a hammer or some other hand tool. It 
is also to be found today as the steel 
from which the cocking lever pin of a 
machine gun is made. 

A plain carbon steel containing about 
0.8 percent carbon, has long been used 
by automobile manufacturers for the 
manufacture of bumpers. A springy 
steel, it can stand a lot of punishment 
before crumpling up or breaking. Those 
same qualities are useful today in the 
locking mechanism of machine guns. 
Another important part of machine 
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guns is the firmg mechanism which is 
actuated by a steel spring made from 
exactly the same kind of wire that is 
used to make piano strings. 

In adapting these and other steels 
from commercial to defense applica- 
tions, steel metallurgists frequently pre- 
scribe changes in heat treatment and 
fabrication procedures. These changes 
are ordinarily made to produce physi- 
cal properties different from those usu- 
ally found in the steels. 

Basically, however, a large number 
of the steels which today are building 
defense material are the same as those 
from which are made automobiles, pi- 
anos, bridges, washing machines, and 
the multitude of other peace-time prod- 
ucts of American industry. — Steel 
Facts. 


NITROGEN WELL 


Discovered While 
Drilling for Water 


Bae nitrogen gas flows from a re- 
cently drilled shallow well on a west- 
ern ranch, Harold Cook, consulting 
geologist of Agate, Nebraska, reports 
in Science. This is believed to be the 
first nitrogen well ever struck. The 
well was being drilled for water, Mr. 
Cook says, when it began to yield gas 
at a considerable pressure at a depth 
of only 156 feet. A sample sent to the 
laboratory of the United States Geo- 
logical Survey for analysis was found 
to be composed of 100 percent ni- 
trogen. 

Since an apparently large supply of 
pure nitrogen, all ready to use, may 
have value in the present war emer- 
gency, the new-found well has been 
shut down to conserve the gas until the 
best possible uses are developed. 


FULGURITES 


Made Artificially, Using 
"Hot" Lightning 


Eee at the Westinghouse high- 
voltage laboratory recently caught 
man-made lightning in a bucket of 
sand to produce replicas of the glass- 
like fulgurites formed by natural light- 
ning strokes. “Since a temperature of 
about 3000 degrees is required to melt 
sand into fulgurites, these experiments 
give us definite knowledge of the tre- 
mendous heat which lightning can pro- 
duce,” Dr. P. L. Bellaschi, directing 
the experiments, reported. 

“Fulgurites might be called petrified 
lightning,” the investigator explained, 
“since they have the same crooked 
shape as the bolts that formed them. 
Natural specimens occasionally are 
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found buried in the ground, particu- 
larly in dry desert sands. They are 
glass-like tubes of solidified sand, 
formed when lightning surges through 
dry earth in search of moist ground to 
neutralize its charge.” 

Because of the scarcity of natural 
fulgurites, the Westinghouse lightning 
engineers have shipped their first col- 





Man imitates nature 


lection of artificial specimens to the 
Chicago Museum of Science and Indus- 
try and are now preparing a second 
collection for the Franklin Institute in 
Philadelphia. 

“Natural fulgurites are discovered 
rarely, because conditions must be just 
right for their formation,” continued 
Dr. Bellaschi. “The sand must be of 
the proper composition to melt into 
the glass-like formation. And it must 
be struck with ‘hot’ lightning—a type 
that lasts longer than average strokes. 
Only a small percentage of the strokes 
is of this hot variety. Also, since ful- 
gurites are concealed in the ground, 
they are discovered only by accident.” 

In the manufacture of artificial 
fulgurites Dr. Bellaschi used pure 
quartz sand, plus a small amount of 
feldspar sand to make the quartz melt 
more easily. The sand was packed 
firmly into a container about two feet 
tall and the end of an electric conduc- 
tor from the “lightning maker” was 
stuck into the sand. 

Then the generator was set to deliver 
a hot lightning discharge of 1000 am- 
peres. In a hundredth of a second the 
artificial stroke bored its own path 
through the sand and heated the walls 
of this hole white hot, forming the 
fulgurite. 

“A hundredth of a second is a long 
time for a lightning stroke to last,” the 
investigator commented. “Some of na- 
ture’s bolts, as well as those produced 
in our laboratory, last only a few mil- 
lionths of a second. Such short strokes 
are known as ‘cold’ lightning, since 
they do not last long enough to create 
great heat in the substances through 
which they pass. However, they do ex- 
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How A Big Business Man Appears To His Wife 


“TOOK at him over there, grinning 

le to hims-lf! Strange how little a 
man can change in fifteen years! The 
big boss one minute—and like a little 
boy the next! 


“He was mostly ‘little boy’ before 
we were married. He'd been coming 
around for a couple of years, and I’d 
just about given him up. Then, sudden- 
ly, he was very much a man, rushed me 
off my feet and almost before I knew 
it, we were marfied. 


“When we were newlyweds he was only 
a bookkeeper, and he’d come home in 
the evening all tired and discouraged. 
Other fellows at the office had been 
promoted, and he didn’t know what 
to do about it. One night I forgot 
myself and said, ‘If you don’t do any- 
thing about it, Mr. Stick-in-the-Mud, 
no one else ever will!’ Then I was sorry, 
when I saw how I'd hurt him. 
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“But it must have made him think 
hard, because one evening the follow- 
ing week he came home looking as 
though he’d just robbed the piggy 
bank. He told me he’d enrolled for a 
course of executive training. Hethought 
I'd be angry, because we were still pay- 
ing for the furniture. The ‘little boy’ 
and the man, all mixed up! 


“After that, his whole point of view 
toward business seemed to change. One 
promotion followed another, until a 
few years later he became Treasurer of 
the company. Now he’s beginning to 
surprise me. Says he expects to be 
Vice President soon! 


“Of course, he’s just as modest as 
he ever was. He’ll tell you he got the 
breaks, but I know better. He got the 
breaks because he’d learned how to 
grasp them when they came. He’s really 
smart—and so was I when I said ‘I do’ 
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to a little boy turned man!) 
e @ e 

What does the lady in your life think 
of your success? Get more of the 
Alexander Hamilton Institute’s story 
in the famous little book, “Forging 
Ahead in Business.’’ Tells how the 
Institute’s timely training is helping 
thousands of men to do a better busi- 
ness job in these wartime days. Just 
clip and mail the coupon—today! 


Alexander Hamilton Institute, Inc. 
247 Astor Place, New York, N. Y. 


Please mail me without cost a copy of 
“Forging Ahead in Business.” 


Business 
Address ocntecittetarcentene stem neteren ens 
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HOTEL CLEVELAND 









Rooms with every detail planned 
for restful comfort. 


Convenience that saves time and taxi 
fare. 


Hotel Cleveland adjoins the 
Union Terminal and 
Terminal group, and 
is at the very heart of 


Cleveland, Ohio. 
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ert explosive forces, shattering tele- 
phone poles and trees, blowing earth 
into the air, and causing thunder. 
“Since it lacks the explosive force 
of cold lightning, hot lightning does 
not cause thunder. It destroys quietly. 
Strokes of hot lightning sometimes last 
as long as a tenth of a second—long 
enough to set fire to wooden structures 
or melt sand, rock or power wires. 
Many natural lightning bolts have both 
hot and cold elements, and therefore 
can start fires as well as cause thunder.” 


PROTECTION 
Liquid Coating For 


Brickwork, Metals 


Deca for use on exposed surfaces 
in furnaces, kilns, incinerators, cupolas, 
and so on, a new liquid material avail- 
able under the name of Helfyre can 
be painted over the surfaces of refrac- 
tories as well as metals. The resulting 
coating protects against attack by slag, 
acids, and corroding elements at tem- 
peratures up to 3200 degrees, Fahren- 
heit. 


SAWDUST 


Serves as Fuel in 


Home Furnace 


W we new installations of gas-heating 
equipment prohibited, possible _ pri- 
orities on additional equipment for the 
use of fuel oil, and transportation facil- 
ities needed for the moving of war 
materials proper, it may be that East- 
ern and Southern house-holders, as 
well as those in the West, will soon be 
looking to America’s abundant forests 
as a source of residential heat. 

This would be no news to thousands 
of western home owners who live in 
the vicinity of the forest products mills. 





Hopper-fed sawdust burner 
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For years chipped wood, mixed with 
sawdust, has been an important source 
of home heat in Tacoma, Seattle, Port- 
land, and many other cities of Wash- 
ington, California, Oregon, and Idaho. 
In fact, 25 percent of Seattle homes 
use such heating systems. The idea is 
applicable to other parts of the coun- 
try because America’s vast forest re- 
sources are scattered throughout the 
nation, and, for fuel, as well as in 
countless other categories, these re- 
sources can pinch-hit for war-scarce 
commodities. 

Chipped wood and sawdust have 
proved to be a practical source of 
home heat, an economical fuel, and 
one which presents no fire hazard since 
sawdust is naturally damp. In the type 
of burner shown in one of our illustra- 
tions, the sawdust and chips drop from 
the bottom of a cone-shaped hopper 
into a burning grate designed for in- 
stallation in an ordinary furnace. A 
hopper of sawdust will burn about 12 
hours under normal conditions and pro- 
vide plenty of heat with practically no 
ash. 


FINE YARN—A type of yarn produced 

on ordinary textile machinery for 
making typewriter ribbons, airplane 
fabrics, and fine dress goods, is so fine 
that it takes 50 miles of it to make one 
pound. 


PAGING SYSTEM 
Can Also be Used for 


Private Conversations 


Rae two-way conversations be- 
tween any two or more points, conven- 
tional paging through loud speakers, or 
telephonic conferences can be had by 
the use of a new paging system recently 
placed on the market by Executone, 
Ine. 

Ezch station of the system comprises 
a hand-set telephone and a _ loud 
speaker; any number of assemblies be- 
tween two and 70 can be installed in 
any one system. The stations are con- 
nected through a branch to a six-con- 
ductor cable leading to an amplifier 
connecied to any 110-volt a.c. source. 

In operation, a call is made from any 
station, the caller merely talking into 
the mouth piece of the hand-set while 
holding the paging button depressed. 
The name of the party being called 
thus issues from the loud speakers at 
all stations, and in addition, a signal 
light shows at each hand-set box. To 
answer, the person called lifts the hand- 
set at the nearest station and private 
two-way conversation is established. 
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Answering a call on paging system 


All loudspeakers are then automatically 
silenced. 

For conference work, the person 
calling a conference pages the names 
of all men with whom he wishes to 
confer. These men then go to the 
nearest station, remove their respective 
hand-sets, and all stations are inter- 
connected for conference work. 

In addition to these uses, this system 
is being applied to broadcasting general 
messages to all departments. 


ARMOR-CRASHING 


Bullets X-Rayed by 
High-Speed Tubes 


Geer X-ray pictures of bullets as they 
crash through steel armor-plate are 
being taken by Army laboratory techni- 
cians at Frankford Arsenal. Twin X-ray 
units, each capable of delivering a 
charge of 300,000 volts in a micro- 
second (a millionth of a second) will 
be used for a series of Army studies of 
the action of bullets in flight within 
gun barrels and when they hit targets 
of armor plate or other materials. This 
research will be directed by Lt. Col. 
L. S. Fletcher, officer in charge of 
Frankford Arsenal Laboratory. 

Although a bullet travels at 24 times 
the speed of sound, the new X-ray pho- 
tographic technique, developed in West- 
inghouse research laboratories, permits 
making two separate exposures during 
the flight of a single bullet. The two 
X-ray machines stand side by side, and 
the elapsed time between the two ex- 
posures can be varied from a five 
hundredth of a second to a millionth 
of a second. Two exposures can also 
be made simultaneously. 

In the new ultra high-speed X-ray 
machine a series of six condensers and 
a power transformer are used. Drawing 
power from an ordinary 220-volt line, 
the condensers act as reservoirs, stor- 


JUNE 1942 ° 


MISCELLANY 


ing up electricity for nearly a minute. 
When the condensers are charged to a 
limit set by central controls, they send 
a jolt of 2000 amperes at approximately 
300,000 volts to the X-ray tube. In 
the tube this energy is converted first 
into electrons and then a fraction of it 
to a tremendous surge of X-radiation 
which does its work in one-millionth of 
a second—almost as Jong as it takes a 
car, traveling at 60 miles an hour, to 
move a distance equal to a quarter of 
the thickness of a sheet of writing 
paper. An intricate timing device en- 
ables operators to fire the two ma- 





chines quickly enough to get two ex- 
posures of a bullet before it has moved 
more than a few feet. 

The first experimental tube which 
made possible ultra high-speed X-rays 
was developed in the Westinghouse 
Lamp Laboratories at Bloomfield, New 
Jersey, by Dr. Charles M. Slack and 
his associates. This tube generated the 
X-ray-producing electrons successfully 
for the first time without the aid of the 
usual heated filament. In tubes whose 
elements heat to produce electrons, 
speed of an exposure is limited to about 
one-hundredth of a second because the 





HE NAVY “E" pennant flying 
over the Bausch & Lomb plant 
.\is official recognition of accom- 
‘plishment in Production for Victory. 
<It symbolizes a singleness of pur- 
pose that justifies any sacrifice you 
or we may be called upon to make, 
Awarded July 25, 1941. 


HIS is an ophthalmic lens, designed 

for the correction of vision. It meas- 
ures 43x40 mm, 2 mm thick. It weighs 
6.23 grams. Its refractive index is 1.5230, 
its mean dispersion, 0.00895. Its physi- 
cal characteristics are matters of scientific 
fact, but they are no measure of the effect 
it may have on a human life. 

For, through the achievements of modern 
optical science, imperfect eyes are no 
longer a handicap. The school child, whose 
mind might otherwise have been dulled by 
faulty vision, today faces life undaunted, 
his eyesight defects corrected. Business 
men, and housewives, go about their daily 
affairs with eyes equipped for today’s 
tasks. Older men and women, reaching the 
age when their eyes can no longer accom- 
modate for vision near and distant, need 





Miracle in a Quarter-Ounce of Glass 


have no fear of loss of visual efficiency. 
Modern bifocal lenses, skillfully designed 
and fitted, restore comfortable youthful 
vision, extend years of useful working time 
to aging eyes. 

So, in addition to its many contributions 
of scientific optical instruments for gun- 
fire control, research and industrial pro- 
duction, Bausch & Lomb is filling a vital 
need as America arms for war. Work- 
ers with properly fitted glasses have vision 
of top efhiciency. That means fewer errors 
in work, less fatigue, greater production. 


BAUSCH & LOMB 


OPTICAL CO. « ROCHESTER, NEW YORK 


ESTABLISHED 1853 








AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 


FOR MILITARY 


SCIENTIFIC AMERICAN 


USE, EDUCATION, RESEARCH, 


INDUSTRY AND EYESIGHT CORRECTION 
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power required to make any faster 
pictures would burn out the inner 
mechanism. The “cold cathode” prin- 
ciple removes the limit on the amper- 
age that can be applied and hence can 
produce an enormously greater amount 
of X-rays. 


STRESSED SHEETS 
Of Steel Used in New 


Structural Units 


By pulling steel sheets into tension 
between framing members and fasten- 
ing them together without riveting or 
welding, a new method of structural 
construction has been achieved. This 
type of. assembly, known as Lindsay 
Structure, is claimed to possess tremen- 
dous strength and to abolish needless 
weight. It is a definite breakaway from 
the traditional methods of steel con- 
struction and promises an annual sav- 
ing of more than 100,000 tons of steel 
by using light sheet for many types of 
construction ordinarily requiring much 
heavier metal. 

Sheet metal has been used for years 
on light structures—but simply as a 
covering material. Ordinarily, all initial 
racking stresses to which a structure is 
subjected are borne by the framing, 
which must be crossbraced to withstand 
them. If the framing begins to “wear,” 
these stresses are concentrated at the 
weakest point of the sheets—the rivet, 
the bolt, the screw holes, or the tightest 
point of the weld. 

In Lindsay Structure the sheets are 
pulled into tension between the framing 
members. These “pre-tensed” sheets in- 
stantly resist any movement of the 
framing, and the load is distributed 
over the entire area. With this con- 
struction, therefore, it is possible to 
use lighter-gage sheets and _ lighter 
framing, usually with a marked in- 
crease in strength. 

This method of construction elimi- 
nates crossbraces, gussets, and struts 
by placing the sheets under tension be- 
tween the framing members; it creates 
a union between sheets and framing 








Stressed steel structure—strong 
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that approximates the full strength of 
the sheet; and it provides ease in assem- 
bly and disassembly from the outside, 
equivalent to the simplest bolted con- 
struction. 

Many types of mobile . structures 
have been fabricated with this new 
method. Motor truck bodies, bus bodies, 
railroad cars, and marine superstruc- 
tures are some of the applications 
where light weight, tremendous 
strength, and rigidity are of primary 
importance. The system has also been 
used successfully in the construction 
of machine housings, industrial build- 
ings, refrigerator lockers, farm build- 
ings, portable shacks, garages, and 
other structures of diverse uses. 


GOLF BALLS 


To Be Recovered for 
Further Use 


A METHOD for re-processing used golf 
balls, developed to meet the war-time 
emergency, was announced recently by 
United States Rubber Company. Golf- 
ers are therefore urged to save their 
used balls. 

It is claimed that the re-processed 
balls will look like new, except that they 
will be branded to indicate that they 
have been re-processed. They will have 
good playing qualities and will give 
service almost equal to new balls. The 
re-processing will be accomplished with- 
out using any materials on the re- 
stricted list. 

When balls are received for re- 
processing, they will be inspected and 
those balls which are out of shape, too 
old or too badly cut, will be discarded. 
The balls will be classified according 
to construction, the old covers removed, 
and new covers will be molded on the 
balls. 

The cover will be of Tjipetir, a 
special form of Balata, and the new 
cover will be identical to the covers of 
new balls. The re-processed ball will 
then be finished, painted, and marked 
with its proper brand name, depending 
on its construction. 

Only the company’s own brands will 
be’ re-processed by this method. Indi- 
viduals are asked not to send balls to 
the company direct, because no pro- 
vision will be made for this service 
direct to consumer. When the plan is 
put into effect, players will be asked 
to turn in their used balls to their golf 
professionals. They will receive a mer- 
chandise credit which they may apply 
either to the purchase of new balls, as 
long as new balls are available, or the 
purchase of “Re-Processed”’ balls. The 
pros will return the used balls to the 
company as sizeable lots are accumu- 
lated. 
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IMMEDIATE DELIVERY 
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT 





With 

BRONZE GEAR AND Inlet Outlet Price <A. C. motor 

CENTRIFUGAL PUMPS No. 1 Centrifugal 14” 14” $ 6.50 $25.00 
No. 4 is y," 14” 13.50 32.00 
No. 9 ae 117 ele” 16.50 35.00 
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No. 2 : 27.50 
No. 3 F 56” pad! 1:00, BS ‘s = 28.50 
No. 4 ma %” nan 2 00 = * oi 32.00 
No. 7 pa %” “* 15.00 a “x os 37.50 
No. 9 o 1 “16.50 et a a 49.50 
No, 11 UG" “48.50 me o ms on request 





HEAVY DUTY TWIN 
COMPRESSOR 


Complete automatic twin cylinder outfit 
fully equipped with a heavy duty % 
H.P. motor, air tank (300 Ibs. test— 
150 lbs. A.W.P.), automatic adjust- 
able pressure switch, gauge, check 
valve, safety valve and drainer, etc. 
Delivers 150 lbs. pressure. Displace- 
ment 1.7 cu. ft. per min. 


Models S H G 14 
12” x 24” tank A.C. 110 or 220 v. 60 cycle 
$ 


. 


16” x 30” tank A.C. 110 or 220 v. 60 cycle 
; $6 


Large stock of air compressors, 4 H.P. to 20 
H.P. A.C. and D.C., all voltages, 1 to 120 


C.F.M. displacement, built for all requirements. 
Additional data on request. 








ATTIC AND INDUSTRIAL FANS 
AUTOMATIC 


CELLAR 
DRAINER 


prepare for rainy season. 
Keep your basement dry 
at all times. New im- 
proved Oberdorfer sump 
pump. 

Pump built entirely of 
bronze, rust proof, long 
life. 

Has Thermal Overload 
Device. Positively depend- 
able and protects motor 
in case pump stalls. 
Capacity 3,000 gallons per 
hour with 4 h.p. motor 
at low operating cost. 
Model B-2400 unit com- 
plete with 


avate Yiotoe 981.00 
Unconditionally Guaran- 


teed for One Year. 
Literature Sent 





Belt driven, slow speed, exceptionally quiet 
in operation, highly efficient. G. E. Motors. 











SIZE H.P R.P.M C.F.M. PRICE on Request. 

94” /6 660 4200 $45.00 

me eS 

oo a a50 faeoG 69.50 Synchronous Motors 

48” 1/2 360 16500 92.50 | New Emerson 100th H.P., 900 R.P.M. 110 
volt 60 cycle hollow 25/32 shaft vertical or 
horizontal mount, no base. Has many ap- 

COROZONE Dlications eer eicrsccr wa ee ei eee eee $7.50 


OZONATOR 


An electrical device 

that converts ordi- 

. nary oxygen into 
ozone. Revitalizes 

and deodorizes the air. Suitable for laboratory, 

factory, office or home. 110 volt AC 

Only 10: Watte Ment soueeee esses tease $9.50 


MAGNETIC GAS VALVES 


All sizes in stock 
Prices on request 


“BUSH” CONDENSERS 
TINNED COPPER 


Designed for refriger- 
ation and air condi- 
tioning. Has many 
other uses. High heat 
transfer capacity and 
great efficiency. 


Sizes si Sree lo iGa sete coins aaa scan $3.25 each 
STZOS OSGeo WISE ne er reine eects 3500as 
Limited number of larger sizes on hand. 








FORCED DRAFT BLOWERS COMPLETE WITH MOTOR 


TYPH (HP! R.P.M. CU. FT. MIN. INLET OUTLET PRICE 
0 1/20 1750 160 414” 354” $22.00 
0% Yu 1750 350 6%” 3%” 25.00 
1 1/6 1750 535 6 414” 30.00 
1% % 1750 950 716” Caae 37.50 
1% 4 1750 1900 914” Tepes 75.00 


PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY. 
OTHER VOLTAGES ON REQUEST. 


PIONEER AIR COMPRESSOR CO., Inc. 


120-s CHAMBERS ST. NEW YORK CITY, N. Y. 
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LONGINES 


" 
ve 
ve 
ve 
re 
ve 
ve 
* 


This interesting looking watch, invented by Lieut. Comm. 


P. V. H. Weems (Ret.), authority on navigation, is the 
famous Longines-Weems Second-Setting Watch. It can 
PROC R RL UR a eet 
telling. The Longines-Weems in steel, $65: 





THE WORLD'S MOST HONORED WATCH 


The unsurpassed technical and pro- 
duction facilities of the Longines fac- 
tory are proved by the great accuracy 
of Longines aviation watches. These 
same fine facilities make all Longines 
Watches better watches. They keep 
good time for a longer time. Longines 
honors include 10 world’s fair grand 
prizes and 28 gold medals. Longines- 
Wittnauer jewelers show the new 
Longines Watches; also Wittnauer 
Watches, a companion line of moder- 
ate price, from $29.75—product of 
Longines-Wittnauer Watch Company. 
Longines Watches have won 10 world’s 
fair grand prizes, 28 gold medals 
= £2 é 





hs 


ae ae 
OUT ee Me) i eed 
ee a ee ee Le ee a ae) 
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SUGAR 


Shortage Has Its 
Good Health Points 


Mosr Americans have too sharp a 
sweet tooth, and a little sugar rationing 
will do them more good than harm, 
according to diet authorities. M. L. 
Wilson, assistant director of nutrition, 
of the health and welfare defense pro- 
gram at Washington, for example, de- 
clares: “Sugar rationing certainly will 
harm no one. People will meet the 
restriction on sugar by adding calories 
from other sources—sources which con- 
tain vitamins and minerals lacking in 
our refined sugar.” 

Dr. L. H. Newburgh, University of 
Michigan authority on diet, advises: 
“Don’t complain about sugar rationing; 
it will be good for you. As a matter of 
fact, it would be a Godsend if there 
were no sugar at all. For, if there 
weren’t we would be forced to eat more 
grains, meats, milk, green vegetables, 
and other foods which give us every- 
thing that sugar does, plus much- 
needed B vitamins and minerals.” 

Dr. Newburgh points out that sugar’s 
only importance to our diets is its fuel 
value, and this may be readily replaced 
by a host of other foods which provide 
more than mere fuel. Milk is the best 
fuel substitute for sugar, since it also 
provides proteins, vitamins, salts, and 
fats. One glass of milk, he says, is 
equal in fuel content to four teaspoon- 
fuls of sugar. 

Whole cereals are a much more 
wholesome food than sugar, since they 
provide, in addition to fuel, vitamins 
of the important B group and 10 per- 
cent of protein. An ordinary portion 
of oatmeal, for example, is equal in fuel 
value to four teaspoonfuls of sugar. Per- 
haps those who “have always intended 
to cut out sweets” will find the push 
from Uncle Sam __helpful—Science 
Service. 


BEWARE OF CADMIUM 
Not Safe for Use in Food 


Containers 


Hivnes of a public-health hazard 
in the use of cadmium for plating food 
containers and food processing equip- 
ment, says the United States Depart- 
ment of Agriculture, adds interest to 
results of tests made some time ago 
by scientists of the Bureau of Agricul- 
tural Chemistry and Engineering and 
Stanford University. 

Any cadmium-plated article coming 
in contact with food, particularly food 
with an acid reaction, reported the in- 
vestigators—Wilson, DeEds and Cox— 
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is likely to contaminate the food and 
to cause acute illness. Small quantities 
of cadmium taken in daily, the inves- 
tigators reported, can produce anemia, 
enlargement of the heart, and bleaching 
of tooth enamel—a bleaching similar to 
the effect of fluorides. 

Since efforts are being made to meet 
shortages of various materials, research 
of this kind is of high importance in 
insuring the public safe and sound 
substitutes. Cadmium is _ already 
branded as unsuitable as a plating sub- 
stitute for containers or for food 
handling equipment. 


ARTHRITIS 
Linked to Childhood 


Rheumatic Fever 


Hieoeven that chronic infectious 
arthritis in adults may have resulted 
from rheumatic fever in childhood is 
given by Dr. Archie H. Baggenstoss 
and Dr. Edward F. Rosenberg of the 
Mayo Clinic, according to Science 
Service. 

The two Mayo physicians feel that 
arthritis involves more than disease of 
the joints; that it involves the vital 
organs, the crippled joints being merely 
one expression of this malady. 

They examined the organs of 30 pa- 
tients who had had chronic infectious 
arthritis and found evidence of disease 
in the heart, kidneys, liver, and other 
organs. There was damage to the heart 
in 24 cases and in 16 of these the in- 
jury was indistinguishable from that 
caused by rheumatic fever. Also signifi- 
cant was the pathologic condition dis- 
covered in the kidneys. It was felt that 
heart and kidney damage was due to 
the same underlying set of causes. 

Drs. Baggenstoss and Rosenberg con- 
cluded there may be a relationship 
between chronic infectious arthritis and 
rheumatic fever, typically a disease of 
childhood. 


SAFE PORK 


Insured By Storage 
At Low Temperatures 


ene which cause the serious 
disease trichinosis, will not survive in 
pork treated by adequate freezing, ac- 
cording to the United States Depart- 
ment of Agriculture. The thickness of 
the cuts of pork or the inside dimension 
of the container determines the length 
of time the meat must be subjected to 
a given temperature to destroy any 
trichinae that may be present. 

Pieces of pork or pork products not 
exceeding six inches in thickness must 
be stored for a continuous period of not 
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less than 20 days at a temperature not 
higher than 5 degrees, Fahrenheit, or 
not less than 10 days at —10 degrees, 
Fahrenheit, or not less than six days at 
—20 degrees, Fahrenheit, to assure 
complete protection. For larger pieces 
or packages up to 27 inches in thick- 
ness, the storage period is doubled, ex- 
cept in the case of 5 degrees when the 
period is increased to 30 days. 

‘The Bureau warns that in many food 
locker plants, temperatures are not kept 
low enough to insure a complete jall in 
stored pork. 


GERM-KILLING 
By Ultra-Violet Light 


Has Great Possibilities 


Reco increase of air sterilization by 
ultra-violet light to include apartments, 
offices, private homes, military mess 
halls, barracks, and hospitals was pre- 
dicted recently by Dr. Theodore S. 
Wilder. He pointed out that “curtains” 
of the invisible artificial sun rays have 
successfully lessened the occurrence of 
measles in selected Philadelphia schools, 
and infections following surgery in 
hospital operating rooms, reports 
Science Service. 

Ultra-violet light, the part of the 
sun’s rays which causes sunburn, is 
fatal to bacteria and apparently to the 
viruses, germs so small they cannot be 
seen under a microscope. 

In apartments with air conditioning 
the ultra-violet light would be espe- 
cially valuable, Dr. Wilder said, since 
“recirculated air has been proved to 
be a carrier of contagion. It may not 
be far fetched to hear a Mr. A com- 
plain that his invaluable secretary is 
laid up with grippe which he is sure she 
caught from his friend Mr. B 10 floors 
above him.” 

Private homes might provide ultra- 
violet sterilization for the nursery, par- 
ticularly where the infant has just 
come from a sterile hospital nursery. 
Further, ultra-violet light might take 
the place of the sheet, soaked in anti- 
septic, which used to be hung across 
the door of the sick room. 

Military hospitals, dispensaries, bar- 
racks, lavatories, mess halls, and rec- 
reation rooms might find ultra-violet 
protection especially valuable during 
winter and early spring in cold climates. 
Dr. Wilder warned, however, that “the 
mere presence of an ultra-violet source 
in a given room is no guarantee that it 
is accomplishing anything. Varying air 
currents and reflecting surfaces greatly 
alter the efficiency of the light,” and 
he added that the need of a particular 
situation for ultra-violet light should 
be determined by physicians, and its 
installation made by experts. 
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U. S. Army Lighting Plants, New 
Gasoline Driven. 
“Delco”’ 1000 watts, 
120 volt direct cur- 
rent generator. Sin- 
gle cylinder, 4 cycle 
air cooled 2% inch 
bore, 5 inch stroke, 
1400 RPM, battery 
start ignition, 
Weight 340 Ibs. 


Prices $225.00 


Additional data on 
request. 











EDISON STORAGE BATTERIES 


Cells are in excellent condition. Complete with solu- 
tion, connections and trays. Prices below are about 
10% of regular market price. Average life 20 years. 
Two-year unconditional Guarantee. 


A-4 Amp. Hrs. 150 


Ea. $6.00 
A-6 Amp. Hrs. 225. 

Ea. 6.00 
A-7 Amp. Hrs. 262. 

Ea. 7.00 
A-8 Amp. Hrs. 300. 

Ea. 7.00 
B-2(J-3) Amp. Hrs. A 

Ea. 5.50 
M-8 Amp. Hrs. 


L-20 Amp. Hrs. 


13. 
Ea. 2.50 
L-40 Amp. Hrs. 25. 
Pr. 4.00 
All cells 1.2 volts each 


npore prices are per unit cell. For 6 volt system 
use 5 cells. 12 vt.—10 cells, 110 vt.—88 cells. Note: 
On all cells 75 amps. or less an additional charge 
of 10% is to be added for trays. 








U. S. ARMY TELEGRAPH SET 


Signal Corps telegraph key and sounder 
mounted on mahogany board. Oper- 
atesionee idryacellam-emriasmesie snore. $5.95 


U. S. ARMY TELEGRAPH SOUNDERS 
All brass on wood base, 20, 50, or 
200fohim=sy Bunnell ee eee OO. OD 
TELEPHONE SWITCH DIALS 


“Kellogg’”’ 4 terminal, 10 digits. Diameter 
De ae ISO Wilrerehete totetstera ialacslecetsto ta eer etapehsr $3.50 








TELEGRAPHIC TAPE RECORDER 


Makes written 
record of code 
on paper tape, 
Ideal machine 
for learning 
code or teach- 
ing code to 
groups. Radio 
men can eas- 
ily adapt it 
to short-wave 
receivers for 
taking perma- 
nent records 
of code messages. Double pen permits simul- 
taneous recording of two messages. Pens 
operated by battery and key while tape 
feeder is spring driven. Made of solid brass 
on heavy iron base. Useful on fire, burglar 
alarm and watchman systems. May be used 
to intercept telephone dial calls. 10 ohms. 
Rebuilt & finished, 


like new $47.50 


GLASS MERCURY TUBE SWITCHES 
3 amp. $1.25 10 amp. $2.25 
6 amp. 1.95 20 amp. 2.95 


TRANSMITTING 
CONDENSERS, 
MICA, 
operating volts 12,- 
3 500, cap. .004. 
Dubilier, new $12.50 
Dubilier, used 10.00 
Wireless Spec. new 
$10.00 
Wireless Spec. used 





Reconditioned $30. 








NICHROME WIRE 


in stock 
SIZES FROM #39 to .001 


MAGNET WIRE 


SIZES #26 to #42 in stock 
COTTON OR SILK COVERED 
ONLY. May we quote you 











SIRENS 2 H. P. NEW 


Universal AC & DC 120 volt Portable 
Weatherproof Limited number...... $75.00 


Build Your Own Searchlight 
U. S. Army Parabolic Mirror 
Precision Quality 


FOCAL GLASS 
DIA. LENGTH THICKNESS PRICE 
116in.? ~4 in. % in. $15. 


30 in. 12% in. 
36 in. 18% in. 


7/16 in. 75. 
7/16 in. 125. 


sons. Perfectly ground and high- 
ly polished. 





A few 60 in. slightly used metal 
mirrors on hand. 





BAROGRAPH, FRIEZE, 7 Day Graphic, 7 
Jewel movement, 28 in. to 31 in. atmos. 
pressure by 20ths. 8 Vacuum Cylinders 3% 
in. dia. hinge cover, glass front, 
mahogany case. Price............ $55.00 
U. S. N. AEROMARINE COMPASSES 
Suitable for car, boat or plane made for 
Navy 





All at fraction of orig- 
inal cost ($60 to $140) 


MAKE 
HiolJsman’ oi sic:o\evetsvetesere 
5° grad. $27.50 
PIOHOCL Masti rere ote 
1° grad. 32.50 
5° grad. 27.50 
Airs Control). 6.00.6 
1° grad. 35.00 
5° grad. 27.50 


If electric illumination 
desired, add $2.50 





TUNGSTEN CONTACT DISCS 
134” dia. — 1/16” thick. Pure metallic 
tungsten contacts. Machined and polished 


$2.00 ea. $3.00 per pair. 





U. S. ARMY 
AIRCRAFT MICRO- 
PHONE 


Manufactured by Western Elec- 
tric, Breast type carbon micro- 
phone - transmitter, noise proof, 
complete with cord, plug and 
breastplate. Exceptional 


yaltiaveNtasaeen canta. cists $2.95 








U. S. ARMY ALIDADES 


Hardwood, metric scale, 0-15 cm. and reverse, and 
log, scale hairline sight spirit level. 45° $1.95 
angle adj. type, made in France . 





HAND CLINOMETERS, PENDANT 


U. 8S. Army Engineers, Geologists, Survey- 
ing, Mapping, etc. Magnifying Eyepiece. 


$3.50 





U. S. ARMY LIQUID COMPASS (Sperry) 


Bronze jewel bearing. Leather case. 
23” diameter, 1344” high...4.0.-.53 $2.50 








U. S. Army Engineers Prismatic 
Compass 
Pocket type. 360° Limited quantity. $10.50 





HUTCHINSON PRISMATIC COMPASS 
3 in. dia., brass, black enameled, im- 
proved pattern, with opening in oe 
floating jeweled dial. 2 in. Hach.... $16.50 





DYNAMOTORS D. C. to D. Cc. 


24-750 volt. Gen. Electric 200 
milisy etter eaiaeer $27.50 


24-1000 Gen. Elec, 1000 mills 
$50.00 


12-350 volt 80 mills.........-.-.+00- 

12-750 volt 200 mills.........-...-e-seeeees 
32-350 volt 80 mills............+eee-eeeeeees 
32-300 volt 60 mills.......-+--ee-eeeee eer eees 








"Veedor-Root” coyeaon Counter 





Six number, (999999) non-reset, dimensions over- 
all 514” long, 1%” wide, and 1-5/16” high. Nu- 
merals 14” high, nickel plated. Special..... 7.50, 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. $.S., 120 Chambers St., New York City 
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MAKE YOUR OWN 
TELESCOPE 


at a cost of less 
than $25, 


working from inexpensive, pre- 
pared kits of glass, abrasives, 
and pitch, and by following the 
practical, detailed instructions 


“AMATEUR 
TELESCOPE MAKING” 


This beginner’s book, from which 
more than 25,000 telescopes have been 
made by amateurs, gives elementary 
information on how to plan and build 
the mounting, how to grind, polish, 
and accurately shape the essential 
glass parts by hand. All necessary data 
are presented in easily understandable 


form. 
Over 500 pages Profusely illustrated 


$4.00 postpaid, domestic 
$4.35 foreign 


SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 





Owners of 


‘AMATEUR TELESCOPE MAKING’’ 


who have been bitten deeply by the 
hobby bug of glass pushing will find 
a competent guide to advanced mirror 
technique, flat making, eyepiece work, 
telescope drives, aluminizing, observ- 
atories, and many other aspects of 
the optical hobby in the companion 


volume 


“AMATEUR TELESCOPE 
MAKING—ADVANCED” 


This is a wholly different book 
from “Amateur Telescope Making.” 
650 pages 359 illustrations 


Over 300,000 words 


$5.00 postpaid, domestic 
$5.35 foreign 


SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 





298 





Industrial Growth 


SCIENCE IN INDUSTRY 


New Products and Processes That Reflect Applications 


of Research to Industrial Production 


CLEAN? 


Simple Test for 
Metal Parts 


ee blemish-free metal finishing— 
enameling, plating, galvanizing, tin- 
ning, and so on—it is imperative that 
the product be chemically clean—free 
of all foreign material. 

Although these parts may look clean 
as they come from the cleaning room, 
it is entirely possible that traces of 





Cleanliness test via open door 


sand, scale, or other extraneous mate- 
rial may still be adhering. When that 
happens rejects in the finishing room 
become a certainty, with a consequent 
waste and loss of production. 

The simplest of all tests on iron cast- 
ings, forgings, sheet steel (except stain- 
less), and so on, is to make a sat- 
urated solution of copper sulfate (blue 
vitriol) to which a slight amount of 
sulfuric acid (2 percent) has been 
added. The use of this solution serves 
to detect the presence of iron in any 
form, including its alloys, by forming 
a bright yellow copper coating on the 
surface of the article tested. 

Where sand, iron oxide, or foreign 
material is present, the surface will re- 
main in its original color or may be 
blackened. 

The material suspected of being 
chemically unclean can be tested either 
by immersion in the solution or by 
rubbing the solution on the work with 
a swab, such as the type used for throat 
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painting. Special emphasis should be 
given to the fillets and cavities in the 
piece, if enameling or plating is to fol- 
low. It is a good idea to renew the 
solution or redip swab for each test. 
For abrasive blast cleaning, it is a 
simple matter to determine when all 
pieces of a load in a Wheelabrator 
Tumblast are evenly cleaned, because 
all the operator has to do is stop the 
abrasive blast, open the machine door 
and conduct the test on a few selected 
pieces. Should additional cleaning then 
be necessary, the door can be quickly 
closed and the blasting resumed for as 
long as is required to remove whatever 
objectionable material may be present. 


SAND BLASTING 


Equipment For Design 
Cutting, Paint Removal 


A LIGHT-WEIGHT sand blasting gun, 
equipped with a gravity-fed reservoir 
with a capacity of 1% pint, is now avail- 
able for cutting designs in plastics, 
stone, glass, and so on. The same unit 
is also suitable for cleaning paint from 
small areas and for sand blasting small 
castings. 

One of our photographs shows the 
complete sand blasting outfit including 
a portable compressor with a driving 
motor; the gun itself can also be op- 
erated on any compressed air source. 

Abrasive from the reservoir is fed to 
a hardened-steel nozzle and is de- 


Complete, ready for use 
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livered in the air stream when the trig- 
ger is pulled. The gun and its portable 
air supply source is manufactured by 
Paasche Airbrush Company. 


PAPER TUBES 
Manufactured With 


Precision Tolerances 


eres tubes for electric coils, pro- 
duced by the use of a specially adapted 
heat die machine, are now being made 
to precision specifications. 

Heavy compression insures strength 
and resistance to collapse, accuracy in 
sizing, superior dielectric properties, 
lower moisture absorption rate, square 
corners, and straight side walls. 

The improved tubes, produced by 
Precision Paper Tube Company, are 
preliminarily formed of dielectric kraft 
or fish paper, or a combination of both. 





Also in rounds and ovals 


The paper is spirally wound on a steel 
die in an automatic machine. The tube 
is then pushed pneumatically through 
the new heated compression die which 
effects an added compression of about 
10 percent. Tubes made by this process 
can be obtained in round, oval, square, 
or rectangular cross section and in con- 
tinuous lengths of any wall thickness 
with any inside or outside diameter. 
Tolerances are held to 0.002 of an inch. 


COMMUTATORS 


Kept Clean With 
Non-Clogging Stone 


Bieta: film and dirt caused by heavy, 
continuous power loads on motors can 
be easily and quickly removed from 
commutators with a new cleaning stone 
announced by the Ideal Commutator 
Dresser Company. The stone cleans 
while the motor or generator is run- 
ning. It is used by simply holding it 
against the commutator and _ slowly 
- moving it across the face. The stone 
does not clog, nor cut the commutator. 
It also cleans film from the brush seats 
and helps to re-seat brushes. 
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Clean commutators serve best 


So called “excess color,” “skin” or 
“film” resulting from oxidation around 
paper mills, chemical -plants, printing 
departments, Diesel locomotive genera- 
tors, and so on, are all removed—only 
the “electric film” remains on the com- 
mutator assuring perfect commutation. 
Regular cleaning of commutators will 
help in keeping motors and generators 
on the job 24 hours a day. Only a clean 
commutator can be expected to func- 
tion properly, with reduced noise, uni- 
form brush wear and minimum chatter- 
ing and sparking. 


NO SLIPPING 


When Floors Are Covered 
With New Powder 


le provide traction on floors near 
machines, work benches, and other 
areas that tend to become slippery, a 
material in powder form has recently 
been put on the market by Theo. B. 
Robertson Products Company. The 
powder not only prevents slipping but 
absorbs oil and grease and is swept up 
and replaced when it becomes dirty 
and saturated. 


OIL REMOVAL 


From Metal Surfaces 
With Special Liquid 


Ax industrial cleaning material for 
use in washing machines quickly re- 
moves heavy coatings of mineral oil 
from metal surfaces and leaves a rust- 
preventing film. This liquid, manufac- 
tured by Quaker Chemical Products, is 
used in the proportion of one gallon 
with 25 to 75 gallons of water and the 
resulting solution is maintained at a 
temperature of 130 to 175 degrees, 
Fahrenheit. It is claimed that the solu- 
tion will not attack metals and that 
there is no danger of fire or explosion 
through its use. 

The oil that is removed by the action 
of the solution floats to the top and 
can be skimmed off. Thus the only solu- 
tion which is lost and requires replace- 
ment is that which is removed from 
the machine on the washed metal parts. 
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WHAT ARE'D 
THOUGHTS s 


Where do they start? What is this 
mysterious power possessed only by 
humans? Fascinating and instructive 
are the facts about your inner mind, 
your personality, your understanding; 





facts taught secretly by the Rosicrucians for centuries. 

Learn about it; but first write for FREE BOOKLET to 

Scripe Z.A. O. THE ROSICRUCIANS (A. M.O.R.C.) 
SAN Jos, CALIFORNIA 








Vrigra, 
PRECISIO 
DRAFTING MACHINE 

Brief Case Size mitstrated: 
New large INDUSTRO 


Drafters available—tubular arm, 
ball-bearing machines. Complete 
range of sizes up to 36”x48”. 














Free trial offer and catalog on request. 









6201 CARNEGIE AVE., CLEVELAND, OHIO 





The Morse Decimalizer 





__ >t 
Big PEE 















The DECIMALIZER shows in a few simple 
manipulations just where to place the decimal point 
in the result of any computation involving several 
elements, part or all of which may be decimals— 
for example, in such a problem as (9 x .0432 x 74.1 
x 3.8) + (245 x .0093 x 36). The DECIMALIZER 
removes that ‘decimal point hazard’’ inherent in 
computations made with the slide rule or otherwise. 

Pocket size; durable (stainless steel); exceedingly 
smooth in action. Furnished in leather case, with 
complete directions for using. Price $2, postpaid; 
with extra, easily interchangeable scale which en- 
ables the instrument to perform extended multipli- 
cation and division, 50 cents additional. Money back, 
if returned within 10 days. 


GEORGE H. MORSE 
92%7—-28th Street South Arlington, Va. 





BLACK LIGHT 
(Ultraviolet) 
Lighting outfits and U.V. lamps for all purposes. 
For — Oil Sand Recognition, Necrotic Diseases. 
Criminal Investigation, Medical and Chemical 
Research, Spectacular and Stage Effect, Germici- 
Laboratory, Fading Tests, etc. 


dal Destruction, 
Write for Information and Catalogs. 


KEESE ENGINEERING CO. 


Hollywood, Calif. Dept. 8 FL 
Lighting Engineers for 50 years 


Experimental and Model Work 


Fine Instruments and Fine Machinery 
Inventions Developed 
Special Tools, Dies, Gear Cutting, Ete. 


HENRY ZUHR, Inc., 187 Lafayette St., N. Y. C. 


FOR A NEW THRILL 
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Single pictures and prints ap- 
pear in three dimensions when 
seen with our scientific device. 
Thousands are delighted with it. 
Order one today. Price $4.50 


NU-MIRROR COMPANY 


BRIDGEPORT, CONN. 
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/- EYESIGHT? 
Try the New 
PIKE Electric 
Reader 
A boon for elderly 
people and others with 
poor eyesight. Wonder- 
ful for doctors, scien- 
tists and draftsmen. 
Write for free information 
and details of this new in- 
vention that makes reading 
matter 3 times larger. 


Elizabeth, N. J. 
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ALNICO MAGNETS 
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balance in 
mid air. 
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experiments. $1.50 pair. 
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N 1941 alone over 4,000 As- 
signments of Patents a month 
were made by inventors to manufac- 
turers or individuals. This shows to- 


day’s demand for new patented inven- 

tions. If you have ideas, write for our 

FREE BOOK, ‘‘Protect, Finance and Sell 

Your Invention’’ that gives you the complete facts. Special 
form ‘‘Invention Record’ also mailed FREE. No 


Obligation. 


McMORROW & BERMAN 


Registered Patent Attorneys,175-W Barrister Bldg.Wash.,D.C. 
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today! 
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Post-War Possibilities 


Extensive Growth Forecast in Employment, in Both 


Manufacturing and Service 


ALEXANDER KLEMIN 


Aviation Editor, 
Research Professor, 
School of Aeronautics, 


Scientific American. 
Daniel Guggenheim 
New York University 


Ge ate several universities 
have written us for information 
on post-war aviation, a subject which 
seems to be providing the colleges with 
possibilities for theses. We have been 
loath to venture into the realms of 
prophecy. A Fortune Magazine Round 
Table has been much bolder. If E. R. 
Breech, Board Chairman of North 
American Aviation; E. P. Warner, of 
the Civil Aeronautics Board; and Fred- 
erick C. Crawford, President of Thomp- 
son Products—certainly authorities on 
the subject—are to be believed, the 
outlook for post-war aviation is an ex- 
cellent one. 

Even if we achieve a complete vic- 
tory over the Axis, there would be 
needed 24,000 military planes to police 
the world—since this time we would 
not allow our present enemies to get 
into further deadly mischief. The main- 
tenance and ultimate replacement of 
these planes would, in itself, provide 
employment for 100,000 workers. Mr. 
Breech thought that the volume of pri- 
vate planes might reach 10 to 15 per- 
cent of the automobile industry’s vol- 
ume in five to ten years, but could not 
take up the slack in employment for 
the four or five hundred thousand men 
now employed in aviation. Mr. Craw- 
ford was much more optimistic. “Peo- 
ple have not yet become accustomed to 
this convenience. We have not seen 
anything yet. I think air transporta- 
tion of perishable goods is coming. 
People have no conception of the land 
crews that will be necessary. We will 
have more people servicing and repair- 
ing and building and flying planes and 
selling tickets ... ” 

Mr. Warner was still more encourag- 
ing, though he quite rightly pointed 
out that it was not price (that is, low 
price) which would make aviation gen- 
erally acceptable, but the more com- 
plete solution of the problems of avia- 
tion. We must solve weather limita- 
tions, provide innumerable airports. 
The unparalleled efficiency of the air- 
plane was stressed by the eminent 
speaker. “So far as I know,” said the 
Vice-Chairman of the Civil Aeronautics 
Board, “no vehicle on land or sea in 
surface transportation has ever yet op- 
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Branches of Aviation 


erated on a basis of normal service per 
vehicle of more than 80,000 miles a 
year. However with the airplane 500,- 
000 miles a year is common.” 

Another interesting thought was that 
the instruments or devices invented 
during the war for locating enemy air- 
craft might be utilized for commercial 
aircraft and enable them to keep out 
of one another’s way in the foggiest 
weather. 

Predicting an enormous growth in the 
carrying of passengers by air, Mr. War- 
ner said that the annual operating cost 
for lines operating within the United 
States might be between six hundred 
and eight hundred millions a year. 


AIRPORT CAPACITY 


Imposes New Problems on 


Air Transportation 


An traffic has reached such propor-_ 
tions as to raise the question of traffic 
saturation at major airports. During 
the last Labor Day week-end, La Guar- 
dia Field, New York City, handled 1364 
airplanes between Thursday midnight 
and Monday midnight. With the nor- 
mal distribution of air traffic that pre- 
vails at La Guardia this meant that one 
airplane was handled every two minutes 
—close to the utmost capacity of the 
airport. This was in good weather. Bad 
weather, even with instruments and 
blind-landing guides, inevitably cuts 
down the capacity of an airport. So 
already the capacity of La Guardia may 
be said to be approaching its limit. 
A. F. Bonnalie, of United Air Lines, 
discussed the problem in very thorough 
fashion at the recent Airport Confer- 
ence held under the auspices of the 
Illinois Institute of Technology. How 
is this situation going to be met, par- 
ticularly when the present emergency 
ceases and more equipment is released 
to our air-transport companies? 

Two definite schools of thought exist 
in regard to future provisions for metro- 
politan carrier terminals. One school, 
so Mr. Bonnalie tells us, adheres to the 
principle of a multiplication of fields at 
major traffic centers as the only solu- 
tion of the problem. This is the sim- 
plest solution available, but it is subject 
to the same difficulties as are multiple 
station facilities for railroads, with their 
confusion for the traveler and the prob- 
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lems of transhipment from station to 
station. The second school of thought 
(to which we think Mr. Bonnalie him- 
self belongs) believes that air carriers 
can best serve the public from one 
metropolitan air field. 

To serve the public in this fashion, 
without prohibitive size of the landing 
area, much thought will have to be 
given to the spreading out of the traf- 
fic throughout the day, and to the de- 
sign of the airport facilities. Duplicate 
runways will have to be made available 
for take-off and landing. Triple run- 
ways might have to be provided. The 
taxi-ways would be arranged for one- 
way traffic. Hangar facilities and ter- 
minal buildings would have to provide 
sufficient frontage to handle a large vol- 
ume of traffic quickly. 

It is gratifying to see that the prob- 
Jem of airport capacity has already 
arisen. It will be solved by ingenuity 
and feeling for organization—A. K. 


DYNAMOMETER 
Combination Unit Absorbs 


Full Engine Power 


IN aircraft engines increase in size, 
so do dynamometers; these are now be- 
ing built by the score in sizes up to 
4000 horsepower and some are being 
considered which will be even larger. 
The Westinghouse dynamometers, in- 
stalled by Detroit engine manufactur- 
ers, are representative of these testing 
installations. In one of our photographs 
the airplane engine is out of the picture 
behind the wall at the left. From it 
there extends, through a flexible coup- 
ling, a shaft which drives an eddy- 
current generator capable of absorbing 
2000 horsepower and a D.c. generator 
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that can absorb 750 horsepower. The 
frames of both are cradled so their 
tendency to turn can be measured on a 
set of scales. The energy absorbed by 
the eddy-current generator is carried 
off as heat; that developed by the p.c. 
machine is returned to the power lines 
through a motor-generator set. This 
combination dynamometer can absorb 
the full power of the airplane engine at 
any speed up to 2000 rpm.—A. K. 


PRONE FLYING 


Has Advantages for 
Military Purposes 


Ix a recent issue of “The Army and 
Navy Journal,” it is stated that both 
the United States and Britain as well 
as Germany have for some time been 
experimenting with pursuit planes for 
prone flying. The new Fokker Wulfe 
fighter plane, developed in Germany 
and still in the experimental stage, is 
designed so that the pilot and two- 
man crew all lie prone instead of sit- 
ting upright as in conventional ships. 

Prone flying, first of all, tends to de- 
crease the cross section of the fuselage 
and thus provides less drag and more 
speed. But it has even more value in 
decreasing the “blackout” often suf- 
fered by combat pilots today. In con- 
ventional planes, where the pilot sits 
upright, the centrifugal force developed 
when coming out of a dive is virtually 
perpendicular to the pilot’s body and 
the blood drains readily from the pilot’s 


head. In prone flying, the centrifugal: 


force is almost horizontal to the pilot’s 
body. This tends to reduce “blackouts”; 
consequently the pilot can make tighter 
pullouts and spirals. In dive bombing 
this permits delayed pullouts—A. K. 





Soaks up power, records it accurately 
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South Bend Lathes have the 
accuracy, smooth power, and 
versatility that make them un- 
surpassed for the efficient 
machining of a wide range of 
work to exacting tolerances. 

Made in five sizes: 9” to 16” 
swing, with toolroom or man- 
ufacturing equipment. Write 
for catalog and name of the 
nearest dealer. 


SOUTH BEND LATHE WORKS 
506 East Madison Street 
South Bend, Ind. 


SOUTH BEND 2ecédéave LATHES 


Lathe Builders for 35 Years 
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The Binary Slide Rule 
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slide rule in precision. Has 
CUR CEWA; Ko Dog) shied; 
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Add and Subtract Scales. 
Trig. functions to 

from 0 to 90 

The engine-di- 


scales are on white 
enameled metal. Perma- 
nently accurate. Dia, 84”. 
Large figures and gradua- 
tions eliminate eyestrain. 
Exceptional value and util- 
ity. Price with instructions $5.00, cash or C.0.D. 
Durable case 80c extra. Circulars free. Your money 
back if you are not entirely satisfied. 
Gilson Slide Rule Co., Stuart, Fla. 
Slide Rule Makers since 1916 
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Ray 
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Take first step, without cost, toward 
protecting your invention. Write 
today for free RECORD OF IN- [| 
VENTION form to legally disclose 
your invention. We also send Free 
48-page PATENT GUIDE contain- 
ing instructions on how to patent 
and sell inventions; details of search 
services; easy payment plan; other interesting facts. 


CLARENCE A. O’BRIEN 
eT MNT ae Pee el Pd 


24-F Adams Bldg., Washington, D. C. 
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SEND TODAY FOR 


YOUR FREE COPY} 


For Scientific and Technical Books 
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"LETS Trang CAMERAS /” 


Generous allowance on your camera toward a 
new or used model of your choice. Write 
giving description of present camera and tell 
us what you want. Write for free MOVIE or 

STILL Bargaingram. Department AD 


VA ZIT TD 


179 W. MADISON ST., CHICAGO, ILL. 








mm. ROLLS DEVELOPED 


AND 36 PRINTS 3” x 4” ¢ 
36 exposure rolls: Argus, Leica 
etc. (except ‘‘Mercury’’) fine 


grain developed (Eastman DK- 

20) and beautifully enlarged to 3x4” 

90c, Cartridge reloaded with Eastman 

Plus X, 35c. 18 exposure rolls, 55c; 
reload 20c. Films permanently protected by revolu- 
tionary CRYOLYTE Process. Fast service. Satis- 
faction guaranteed, Free mailing bag, sample print. 
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SIMPLE, PRACTICAL HELP 


on all photo problems! 


These books offer you the 
simplest way to get the 
practical help you need in 
solving your photo prob- 
lems. The text of each is 
clear, concise and highly 
informative . supple- 
* mented by many illustra- 

tions, drawings, diagrams, 
tables, etc. The 6 books 
briefly described here, plus 
many others on almost 
| every photographic subject, 
- are completely reviewed in 
. the pamphlet “‘Books By 
Brooks.’’ Write for your 
copy, or order the books you 
need through your photo 
dealer. 


LIGHTING 





LIGHTING FOR PHOTOGRAPHY — by Walter Nurn- 
berg. Shows where to put the lamps for taking all types 


of photos. Analyzes lighting styles of master photog- 
raphers, 137 photos, 156 diagrams, 176 pages....$3.50 


PHOTOTIPS ON CHILDREN — by Mary and Rudolf 
Arnheim. A ‘‘must’’ book for better child photos. 83 
illustrations, 58 diagrams and sketches, 112 pages.$2.25 


ENLARGING — by C. I. Jacobson, Ph.D., and P. C. 
Smethurst. Covers every phase of this interesting subject 
from selecting papers to retouching. Has 85 photos, 46 
Magramss:  2O0T DALEKS Ke icicttis.s Waticteiniove efile eisicials elaine $2.25 


DEVELOPING — by C. I. Jacobson, Ph.D. The most 
complete and helpful book on this subject. 280 pages 
with diagrams, tables, ©C......cscccsccsccceass $3.15 


MAKING COLOR PRINTS — by Jack H. Coote. Practi- 
cal for beginners; covers all color processes. 128 pages, 
well illustrated 


AMATEUR PHOTOGRAPHER’S HANDBOOK — by A. 
Frederick Collins. The complete book that covers évery 
phase of photography. Crammed full of vital facts, for- 
mulas, tables, ideas, hints and short-cuts. 402 pages, 
SAD. DHOLOR GLO. ok « wntamia Geni wip iene bis iain Gls aie-as 2.08at $2.50 


FOR SALE BY 
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CAMERA ANGLES 





Conducted by JACOB DESCHIN, A.R.P.S. 


Tone Separation 


Das tones against dark areas, light 
tones against light, bring a loss in the 
clarity of detail due to semi-absorption of 
the detail by the background. Unwittingly, 
however, some workers frequently find 
themselves faced with such a problem as 
that shown in the illustration, where the 


Tone separation could be better 


dark boat model is almost lost in the dark- 
toned shirt worn by the boy. An excellent 
picture, made, incidentally, by Robert 
Toran, of New York City, the print has 
good composition, good human interest, a 
fine expression on the boy’s face. The lack 
of tone separation between the boat and 
the shirt is the only jarring note. A lighter 
shirt or side or back lighting for the boat 
would have done the trick and made a good 
picture better. 


Tabletop Trees 


E RNEST E. Draper, who is frequently re- 
ferred to as America’s tabletopper No. 1 
because of the remarkable realism he suc- 
ceeds in injecting into his pictures, invari- 
ably uses the small locust tree to simulate 
reality. With roads, mountains, houses, 
and so on, scaled to the tree, and employing 
a low viewpoint for the camera, the tree 
looks as real as life, as indeed it is, lending 
authenticity to the entire scene. Mr. Draper 
finds the tiny trees in empty lots and other 
abandoned places, and thinks it is ideally 
suited to tabletop use. 


Kodachrome or Kodacolor 


Ne that we have them both, which 
shall we use? First, it is a matter of 
camera equipment. If you have a 35mm 
camera only, you are limited to Koda- 
chrome, since Kodacolor is not available in 
that size. However, if you have a 35mm 
as well as a larger roll-film camera, and 
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there is a choice, we would say offhand that 
the pictures you take on Kodacolor will be 
those you will want to give to friends or 
place in an album, while Kodachromes will 
be used for scenery, flower studies, and 
similar subjects. Another aspect to con- 
sider is the comparative speed of the two 
materials, Kodachrome being rated Weston 
8 and Kodacolor Weston 20. The two 
mediums may, therefore, be used in some- 
what the same manner as slower and 
faster black-and-white film is employed, 
suiting the medium to the requirements of 
the situation. Where Kodachrome is too 
slow, for example, for a required snapshot 
exposure, Kodacolor may do the job very 
well. 


Filmo Moviquiz 


T= quiz craze has now been introduced 
by Bell & Howell in the 16mm rental 
film field in the form of the “Moviquiz.” 
Explaining how the game works, the com- 
pany says: 

“The participant, student at school or 
guest at a party, is given a printed sheet 
of questions, and is asked to indicate the 
answers in the spaces provided. A film is 
then shown, in which the correct answers 
are found, and from then on, the grading 
of papers, rewriting of answers, or paying 
of ‘forfeits,’ is up to the teacher or host, as 
the case may be.” 

There is a choice of several series of new, 
one-reel films, for each of which a “Movi- 
quiz Kit” is provided. This kit contains a 
set of question sheets, a master list of 
correct answers, and suggested methods of 
scoring. 


How Do You Hold Your Camera? 


Re worker has his own particular 
argument for the way he holds his cam- 
era, but the next fellow may present just as 
strong a brief for some utterly different 
method that happens to suit him. Both are 





Convenience comes first 
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right because the method adopted by each 
worker is the best for him. It’s just a matter 
of habit and convenience. The chap in the 
illustration finds the method shown es- 
pecially helpful because of the way the 
Kalart synchronizer unit is attached. Turn- 
ing the camera upside down gets the pic- 
ture just the same and, for this photogra- 
pher, with greater comfort. 


Panda Bites Photographer 


HEY call her Ylla, the famous European 

photographer of animals, and _ being 
rather pretty besides, she got ready per- 
mission to enter cages of animals at the 
Bronx Zoo in New York City, in order to 
make close-up shots with her twin-lens 
reflex. She was getting along fine when, 
one day, she entered the cage of the panda, 
ordinarily a harmless creature but on this 
occasion very effusive in her greeting of the 
lady photographer. Ylla insists even now 
that the panda was only playing and that 
the bites and scratches inflicted by the 
animal were mere tokens of affection. And, 
to top it all, Ylla is coming back again, 
explaining that the next time she is going 
to wear slacks as it appears the panda had 
taken a fancy to her legs which, the photog- 
rapher having worn a skirt, were free. 


Background of Cobbles 


ACKGROUNDS in outdoor photography 

are frequently a bane to the amateur 
worker who has been cautioned against 
setting his subject in front of a cluttered- 
up scene, with the distracting effect that 
inevitably results. The usual method, where 
possible, is to shoot the subject against a 
sky background by having the camera 
~ low or setting the subject on an elevation. 
Another recommended procedure is to use 
water as a background; a third, a plain 
wall. A novel approach to the problem, re- 
cently reproduced in a fashion photograph 
in one of the leading women’s magazines, 
was a figure set against a background of 
cobblestones. The shot was naturally made 
from above with the camera tilted down 
in order to get an over-all pattern of 
cobbles. 


The Smoker 


MOKING a pipe, even when working in 

the darkroom, is something Robert 
Bagby likes to do. But ashes have a way 
of falling out of the bowl when the pipe 
is tilted a bit. Bagby never has any 
trouble with this difficulty, however, as he 
habitually smokes a pipe of the so-called 
outdoor type, with a hinged perforated 
hood. Designed for the hunter and sports- 
man who likes to smoke a pipe outdoors 
without the disadvantage of having ashes 
blow into his face, it seems to work as 
well for the outdoor photographer and 
indoor darkroom worker. 


“Big Brother" 


IX the contemporary annals of pictorial- 
ism, the name of David Darvas, of 
Cleveland, Ohio, is coming steadily into a 
place of leadership. One contributory cause 
is the reproduced print, “Big Brother,” 
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"Big Brother" 


hung in the recent New York salon of the 
Pictorial Photographers of America. Mr. 
Darvas, who is a superb technician as well 
as a fine camera artist, manages in this 
print to satisfy both documentarian and 
pictorialist. We do not know the circum- 
stancés surrounding the making of this 
picture, but Mr. Darvas certainly is to be 
complimented on his skill and understand- 
ing in getting the children to assume such 
a natural attitude and expression. 


Acetate Diffuser 


A DIFFUSING material, intended for use 
by architects as an overlay in making 
tracings, has been found to be of excep- 
tional value in photography. The material, 
which has an acetate base, transmits about 
75 percent of the light, as compared with 
only half that or less when using other 
diffusion materials. Supplied 21 inches wide, 
the material is available in art stores, be- 
ing sold by the foot. Because of its gen- 
erous width, ideal diffusion is provided over 
a great area. 


That Darkroom Sink 


Hes trouble with a leaky wooden 
sink? Then try this stunt. Get some 
white lead and a supply of candlewick. 
Fill in the cracks with the white lead and 
then stuff the candlewick in liberally. Of 
course, the sink must be thoroughly dried 
before these repair operations can be satis- 
factorily begun. 


Ground Glass Manipulation 


he ground glass back on a view camera 
does not have to remain on the camera 
while arranging the subject. When trying 
for different angles, it is rather a cumber- 
some and time-consuming job to keep moy- 
ing the camera itself. It is easier and just 
as effective to remove the ground glass 
back and hold it at different angles until 
the subject composition looks right. Then 
move the camera to the wanted position, 
and there you are. The camera is moved 
only once, saving labor, to the position pre- 
viously determined by manipulation of the 
free ground glass. 
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WILLO SINGLE 


PRINT DRYER 


Heating element is 
designed to use a 

minimum of cur- 
rent, giving a 
uniform distri- 
bution of heat 
over the entire 
drying surface. 
® Canvas is pre- 

shrunk, and is 
quickly removed for washing. Takes 
prints up to and including 11x14” 
and comes complete with Under- 
writers’ approved cord. Dries prints 
in a few minutes. 
Price.. 
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Ideal LIGHT polarizing material for all 
PHOTOGRAPHIC and experimental purposes 
Sittin Special $1 sot 
HARRY ROSS “21706! BROADWAY. NC. 








BOOKS 


for 


Amateur Photographers 


Kopax RerereNce Book. Latest 
findings of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 
in the selection of photographic ma- 
terials and to teach sound photo- 
graphic methods. $2.85. 


New Ways in  Puorocrapuy, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho- 
tography, photomurals, retouching, 
infra-red, and a number of other sub- 
divisions that will not be found else- 
where in as clear and concise a 
manner. $2.85. 


Prices Quorep INcLUDE PosTAGE 


We can Supply Any Photographic 
Book in Print 
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These two up-to-the-minute books tell you © 
how to build EXTRA reserves of ENERGY. 


MINERALS 
in NUTRITION 


by ZOLTON T. WIRTSCHAFTER, M.D. } 
Physician in charge Diabetes Clinic, Mt. 
Sinai Hosp., Cleveland; Instructor, School 
of Medicine, Western Reserve University. 
Do you get enough mineral elements 
in your food? : 
This book gives simple, readable in- 
formation on the close relationship 
between minerals and vitamins. Tells 
why vitamins have little value with- 
out proper mineral elements. Ex- - 
plains vital necessity of mineral- | 
containing foods in nutrition. 
Includes complete tables of mineral | 
content of common foodstuffs . . .. 
special sections on mineral require- __ 
_ ments for children and for pregnant _ 
and nursing mothers. : 


Of compelling interest to doctors, | 
nurses, dietitians, food manufac- — 
turers, chemists, mothers of small ; 
children, nutrition workers, social © 
workers, and all others who want to 
understand the basic requirements — 
of strengthening, healthful diets. 
© 175 pages, Ilustrated—Price $1.78 ‘ 


WENEED __ 
VITAMINS | 


By Walter H. Eddy and 
G. G. Hawley 


A primer of the nature and func- 
tions of all known vitamins. It con- | 
tains authentic information for the 
general reader. Gives complete 
tables of vitamin content of all com- 
mon foodstuffs. 

° 102 pages, Ilustrated—Price $1.50 


AT LEADING DEALERS, or 


Reinhold Publishing Corp. 
330 West 42nd Street New York, N. Y. 
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Our Book Corner 


THE BOOK DEPARTMENT of Scientific American is conducted, 
with the co-operation of the Editors, to make available for youa 


com prehensive book service. 


Each month the Editors select and 


review in these columns new books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available books on any subject. 
You are invited to use this service freely. Tell our Book Depart- 
ment what kind of books you want and you will be furnished 
with a list of available titles, including prices. When inquiring 
about books, please be specific; remember that we can be of the 
greatest help only when you tell us just what you are looking for. 


ANNAPOLIS: GANGWAY TO 
THE QUARTERDECK 


By Captain W. D. Puleston, U.S.N. 


I N the year 1845 (the year of the founding 
of Scientific American) there came into 
being the United States Naval Academy. 
How this world-renowned institution for 
the training of naval officers evolved from 
earlier experiences and controversies regard- 
ing training methods and requirements, and 
how it has developed to its present stage of 
efficiency and thoroughness is told in the 
pages of “Annapolis” by a naval officer who 
is well qualified for the job in hand. Cap- 
tain Puleston, known to readers of this 
magazine as a Contributing Editor and for 
his splendid articles on naval matters, was 
graduated from Annapolis in 1902. Since 
then he has had a brilliant and all-embrac- 
ing career in the Navy. With this back- 
ground he has welded together the running 
story of progress in naval training at 
Annapolis, told as only one can tell it who 
is imbued with love for and loyalty to the 
service which has commanded his life-long 
devotion. The information contained in this 
latest of Captain Puleston’s books will serve 
to give the reader a greater appreciation of 
the glorious traditions upon which have 
been built the United States Navy that is 
today facing the supreme test on far-flung 
battle lines. (259 pages, 8% by 5%4 inches, 
a number of photographs, glossary of nayal 


slang.) —$3.10 postpaid —0O. D. M. 


JEWELRY AND ENAMELING 
By Greta Pack 


Nnstrucror in the Art Department of 
Case Technical High School, Detroit, 
gives definite instructions on basic pro- 
cesses and applications—instructions 
that tell you exactly what to do, seria- 
tim, by definite steps, not simply vague 
elusive talks about the work. These cover 
a lot of territory, such as annealing, 
pickling, soldering, casting, chasing, re- 
pousse, modeling, carviug, wire working, 
domes, balls and stamped forms, enamel- 
ing, stone setting, ring making and so on. 
(377 pages, 5% by 8% inches, 114 illustra- 
tions, mostly multiple.) —$2.60 postpaid. 
—A. G.I. 





DOCTORS ANONYMOUS 
By William McKee German, M.D. 


EVEALING insight into the role of the 
R pathologist sleuthing out the correct 
diagnosis of diseases—a romantic side of 
medicine which is almost unknown to the 


SCIENTIFIC AMERICAN e 


average layman. This most readable ac- 
count, by a pathologist who is introduced 
in a foreword by Paul de Kruif, will 
make the public more conscious of the 
importance of choosing hospitals which 
have well-equipped laboratories for trac- 
ing down diseases. No dull reading here! 
(300 pages, 5% by 8% inches, unillus- 
trated.) —$2.85 postpaid.—F. B. [. 


MACHINE SHOP WORK 
By John T. Shuman 


Go treatise for apprentices 
and others. Covers not merely the 
lathe, but fundamental phases of all the 
major machines and operations: hand tools 
and their work; drilling machines; lathes; 
grinders; planers; shapers; milling machines; 
gearing; broaching; turret lathes. The illus- 
trations are so numerous and clear that the 
book is suitable for men working alone. It 
is decidedly on the practical side, and on 
no other. Author is Co-ordinator in the 
Williamsport Technical Institute. (499 
pages, 514 by 8 inches, many illustrations.) 
—$3.60 postpaid.—A. G. I. 


AUDEL'S MECHANICAL DICTIONARY 
Compiled by N. Hawkins, M.E., and 
E, P. Enderson, E.E. 


N scope, this book covers much more 

ground than is indicated by its title. 
Actually, the text borders on the encyclo- 
pedic, giving not only the correct defini- 
tions of words but, in many cases, tables, 
rules, formulas, recipes and practical hints, 
helps, and suggestions as well. The book 
was designed to give a full and correct 
vocabulary and background of the mean- 
ings of words in the world of mechanics; 
hence practically all non-mechanical mat- 
ter is excluded. Indicative of the broad 
coverage, however, is the fact that brief 
biographies of a number of pioneers in the 
mechanical and scientific world are in- 
cluded, giving what amounts to a con- 
densed history of mechanical progress. Ap- 
proximately 17,000 words, terms, and 
phrases are presented. (918 pages, 54% by 8 
inches, unillustrated.) —$2.10 postpaid.— 
Art bs 


THE TRISECTION PROBLEM 

By Robert C. Yates 

C= of a work—compact, crisp, concise 
—for two categories of readers: those 


who believe it possible to trisect the gen- 
eral angle with compasses and unmarked 
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straightedge alone (the old rule of the 
game), and those who don’t. Main con- 
tent: solution by mechanisms (graduated 
ruler, compasses of Hermes, three-bar ap- 
paratus, pantograph, carpenter’s square, 
the isoklinostat) ; approximate methods (six 
familiar types); quixotic cases (tilting at 
windmills); and bibliography of 52 most 
important published sources of other litera- 
ture on the same problem. This book, by 
the associate professor of mathematics at 
Louisiana State University, embodies the 
mathematician’s answer to the would-be 
trisector, and within two covers rounds up 
all the chief dependable data on this never- 
ending dispute. (68 pages, 6 by 9 inches, 
43 figures.) —$1.10 postpaid—A. G. I. 


THE CONDENSED CHEMICAL 
DICTIONARY 


Edited by Thomas C. Gregory 


N its third edition, this inclusive com- 

pendium on chemical products is much 
enlarged and its usefulness expanded by the 
addition of descriptive data on a large num- 
ber of compounds and preparations sold 
under proprietary names. While most of 
these are only briefly defined, the informa- 
tion about them is valuable to anyone in- 
terested. As in previous editions, data on 
properties, preparation, grades, and uses of 
chemicals and related materials are given 
briefly. Tables of useful information occupy 
61 pages. The encyclopedic scope of this 
work makes it an invaluable reference. 
(756 pages, 6 by 9 inches.) —$12.10 post- 
paid. —D. H. K. 


FRESH WATER FISHING 
By Myron E. Shoemaker 


W™ a chapter devoted to each impor- 
- YY tant specie of fresh water fish found in 
north American lakes and streams, descrip- 
tions of their habits, guidance as to lures 
and methods of use, and an interesting his- 
tory of angling, this book warrants a place 
in any fisherman’s library. Outstanding, 
too, is the emphasis placed on the relation 
between the deterioration of our fishing and 
the wanton destruction and depletion, 
through ignorance and otherwise, of our 
natural resources, with a conclusion that 
restocking of streams will not alone solve 
the game fish problem. (218 pages, 6 by 9 
inches, four color plates and numerous line 


drawings.) —$3.10 postpaid—A. D. R., IV. 


DOCTOR WOOD 
By William Seabrook . 


risk, breezy biography of the noted 

Johns Hopkins physicist, among 
world scientists outstanding as an ex- 
perimental physicist, yet always a “big 
kid,” ever full of practical jokes, who, at 
72, is still one of science’s pet “char- 
acters.” On the serious side, in addition 
to first-rank contributions in pure science, 
most of them abstruse, recorded in 263 
published papers, he made numerous dis- 
coveries bordering on inventions, for 
most of which others received main credit 
because Professor Wood hit on them too 
soon: the bucket diving rig, the electric 
thaw for frozen pipes, methods of color 
photography, ultra-violet and infra-red 
photography, an electric nose for locating 
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The Editors Recommend 


THE ENGINEER’S SKETCHBOOK OF MECHANICAL 
\ Working drawings 
of practically every conceivable movement, device, appliance, and 
contrivance employed in the design and construction of machinery 


MOVEMENTS—By Thomas Walter Barber. 


for every purpose. 


SCIENCE EXPERIENCES 
WITH HOME EQUIPMENT 
—By C. J. Lynde. A book of 
200 simple home tricks based 
on physical laws, each experi- 
ment being illustrated and its 
principle explained. $1.45 


Nearly 3000 illustrations. 


tion. 
Regulations 


SUPERSONICS—By Prof. R. W. Wood. A 
great deal of data on science of inaudible sounds, 
their every aspect, physical and biological, by 
a noted physicist-inventor. Has bibliography of 
articles on subject in many journals. $2.10 


PROCEDURES IN EXPER- 
IMENTAL PHYSICS — By 
John Strong, Ph.D. A wealth 


of useful data of a practical try,” 


kind for the constructor, ex- 
perimenter, and skilled crafts- 
man. $6.80 


STEEL SQUARE POCKET BOOK—By 
Dwight L. Stoddard. Practical methods of us- 
ing the carpenter’s steel square for layout work 
of all kinds. Time-tried methods used by two 
generations of carpenters and found both rapid 
and accurate. $1.00 


MATHEMATICS ITS 
MAGIC AND MASTERY — 
By Aaron Bakst. Investment 
in approach to algebra, geome- 
try, trigonometry, with time- 
savers. $4.10 


Corrington. 


TURRET LATHE OPERATOR’S MANUAL 
—By Longstreet and Bailey. Expert lathe oper- 
ators are needed in national defense work. This 
book gives a thorough course in lathe ar 

2.60 


WHAT THE CITIZEN 


private pilots. 


PRIMARY GROUND STUDY 
MANUAL— Official 
formation on all phases of avia- 
Also gees of Civil Air 
or 


MACHINERY’S HAND- 
BOOK — Eleventh Edition. 
“Bible of the mechanical indus- 
enlarged to 1815 pages of 
latest standards, data, and in- 
formation required daily in the 
shop and drafting room. $6.10 


WORKING WITH THE 
MICROSCOPE—By Julian D. 


For 


beginner. Explicit, practical. 


MILITARY BASIC COURSE 


Best 
Sellers 


in Science 
$4.35 


FOOD ALLERGY. How any- 
one can work out a diet to fit 
individual needs, and thus avoid 
digestive upsets and hidden al- 
lergies. Dr. Walter C. Alvarez, 
Mayo Clinic, is editor-in-chief. 

$1.00 


CAA 


in- 


and 
$.50 


student 


AIRCRAFT INSTRUMENTS — By George 
Ellis Ervin. All types of instruments for air- 
craft use described for students, pilots, inspec- 
tors. Fundamentals, instructions. $5.10 


FIRE FROM THE AIR—By 
J. Enrique Zanetti. Pertinent 
facts regarding incendiary 
bombs. History, modern types, 
materials, and the strategy and 
tactics of their use in modern 
warfare. $.60 


THE COMPLETE GUIDE TO SOILLESS 
GARDENING—By Dr. William F. Gericke. 
The man who invented soilless gardening has 
prepared this comprehensive and authentic guide 
covering all phases of this fascinating work. For 
amateur and professional. $1.95 


TOOL MAKING—By C. B. 
Coles. Instruction for making 
and using all kinds, from per- 
sonal tools to arbor presses, 
60 lathes, planers, etc., in differ- 
ent metals. $3.60 


the serious 


BOMBS AND BOMBING—By Willy Ley. A 
fairly technical account of the things that every 
civilian should know abcut bombs, their action 
and methods of use. Contains 121 pages, with 
a few illustrations. $1.35 


PROCEDURE HANDBOOK 


SHOULD KNOW ABOUT -—By Capt. Frank X. Cruik- OF ARC WELDING DE- 
THE NAVY—By Hanson W. shank. Complete story of SIGN AND PRACTICE— 
Baldwin. A non-technical ac- Army operations in handy Lincoln Electric Co. Sixth edi- 
count of life in the Navy, types pocket volume. Paper binding. tion of a famous book covering 
of ships and their uses, naval $1.10; Fabrikoid. $1.85 every phase of arc welding in 


planes, guns, torpedoes, mines, 
communications, elements of 
tactics and strategy. With 26 
illustrations $2.60 


A MARRIAGE MANUAL—By Hannah M. 
Stone, M.D., and Abraham Stone, M.D. A 
practical guide to sex and marriage, covering 
fitness for marriage, mechanism of reproduction, 
prevention of conception, and similar vital sub- 
jects. Answers questions most often a_ ed these 


detail. Limp leatherette, 1117 
pages, several thousand illus- 
trations. 

AUS S eas $1.50 
Elsewhere $2.00 


PERSPECTIVE MADE EASY—By Ernest 
R. Norling. For draftsmen and artists, this vol- 
ume tells the things they should know but often 
don’t—all the details of perspective, simply ex- 
plained and illustrated so that all rules may be 
easily grasped, progressively, from simple to 


authors by their consultants. $2.60 complicated forms. $2.10 
PLASTICS, PROBLEMS AUTOMATIC ARMS — By THE NEW ENCYCLOPE- 
AND PROCESSES—By Dale Melvin M. Johnson and Charles DIA OF MACHINE SHOP 
E. Mansperger and Carson W. T. Haven. Comprehensively PRACTICE—By George W. 
Pepper. For hobbyists and ex- covers machine guns, machine Barnwell. A ‘‘must’’ for the 


perimenters, this volume gives 


rifles, sub-machine guns, pocket 


library of anyone whose interest 


a large number of detailed pistols, shotguns, sporting, even remotely touches on me- 
plans and instructions for mak- military rifles in automatic chanics. Text covers all types 
ing all kinds of useful and classification. $4.60 of machines and their uses in 
ornamental articles from tubes, practical work. $2.00. With 
rods, sheets, and blocks of flexible cover, thumb index. 
plastics. $2.70 $2.50 
ATOMIC ARTILLERY —By John Kellock BASIC FIELD MANUAL, INFANTRY 


Robertson, Electrons, protons, positrons, 
photrons, neutrons, and cosmic rays, all described 
for the layman in plain language. Also trans- 
mutation of the elements and the manufacture 


of artificial radio-activity. $2.35 
RADIO TROUBLESHOOTER’S HAND- 
BOOK—By Alfred A. Ghirardi. For radio 


service men, engineers, experimenters, amateurs. 
Technical aspects of radio. $5.10 


Practical working 


DRILL REGULATIONS. wor 
Ea 


manual for commissioned, 
officers. 


United 
25c for 
noted. 


The above prices are postpaid in the 


Add, on foreign orders, 
ich book, 


States. 


postage on except as 
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mercury-vapor leaks, sodium vapor lamp, 
method for measuring pressures in gun 
barrels, hydrogen welding torch, so- 
called “Vienna” method of crime detec- 
tion. He also invented the fisheye camera, 
mercury telescope, war-time signal tele- 
scope, Wood’s glass. On the frivolous 
side he wrote the famous book of non- 
sense verse, “How to Tell the Birds from 
the Flowers,” played some 9,356,268 prac- 
tical jokes (the score still rises), and 
always was the iconoclastic, stuffed-shirt- 
hating enfant terrible of science. Famous 
foreign and domestic academies have pub- 
licly honored him with dignified degrees, 
medals galore, chuckled privately over 
his pranks. This book will make you 
chuckle, too—especially if you think pro- 
fessors of science wear long pink whiskers 
and are only half human. (335 pages, 
54% by 81% inches, 15 illustrations.)— 
$3.85 postpaid.—d. @. I. 


UNDER THE SEA-WIND 
By Rachel L. Carson 


Nee picture of ocean life, con- 
sisting of descriptive narratives that 
unfold the life of the shore, the open sea, 
and the sea bottom. Somewhat romantic- 


| ized, but scientifically accurate. Author is 


a biologist on staff of Fish and Wildlife 
Service. (314 pages, 6 by 8 inches, illus- 
trated.) —$3.10 postpaid. —A. G. I. 


ENJOYMENT OF SCIENCE 
By Jonothan Norton Leonard 


or those who want to burrow into science 

but do not know which books to read, 
this is an excellent guide, since its main 
feature is a detailed discussion of the out- 
standing books in each branch—biology, 
anthropology, entomology, microscopy, geo- 
logy, astronomy, physics. A sort of master 
control of reading, to enable the owner to 
direct his reading intelligently and not 
hit-or-miss. It is chatty and friendly—as 
if the author were answering informal ques- 
tions. (327 pages, 54% by 814 inches, un- 
illustrated.) —$2.60 postpaid—A. G. I. 


MINERALS IN NUTRITION 
By Zolton T. Wirtschafter, M.D. 


Ge semi-popular, semi-scientific 
monograph on the newer findings with 
regard to the minerals as an extremely small 
but all-important factor in the human die- 
tary—comparable in importance with that 
of the vitamins. Salt, potassium, calcium, 
magnesium, phosphorous, sulfur, iron, io- 
dine, aluminum, arsenic, manganese, bro,- 
mine, zinc, copper, cobalt, nickel, selenium, 
fluorine—all these are in the body and 
needed in the dietary; without them the 
vitamins are of but small value. This exposi- 
tion is popular but leans toward the serious. 
It also carries extensive bibliographies to 
special articles in the professional journals. 
The author is Clinician in Charge of the 
Diabetic Clinic at Mt. Sinai Hospital, Cleve- 
land, and instructor in medicine at Western 
Reserve University. He is also visiting 
physician, of the Department of Medicine, 
at the Cleveland City Hospital. (175 pages, 
5 by 7% inches, unillustrated.) —$1.85 post- 
paid. —A. @G. I. 
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CURRENT BULLETIN 
BRIEFS. 






(The Editor will appreciate it 
tf you will mention Scienttfic 
American when writing for any 
of the publications listed below.) 


Tue History or Compat AIRPLANES, by 

Charles G. Grey, is a 158-page unillus- 
trated brochure which deals with the evolu- 
tion of fighting planes from pre-World War 
I days to the middle of 1941. The text is 
non-technical, giving an over-all picture of 
military aircraft. Norwich University, 


Northfield, Vermont.—$1.00. 


Resistance THERMOMETERS is a 30-page 

pamphlet which gives a comprehensive 
presentation of the nature, design, perform- 
ance, and application of a broad range of 
resistance thermometers in industrial 
processes, scientific work, refrigeration, air 
conditioning, and so on. The types of 
thermometers are illustrated and fully de- 
scribed. Request catalog No. 9004. The 
Brown Instrument Company, Wayne & 
Roberts Avenues, Philadelphia, Pennsyl- 
vania.—Gratis. 


Tue Jones Heavy Duty Hanp Tacnome- 

TER is a four-page leaflet describing an 
indicating instrument for measuring speed 
directly in revolutions per minute or feet 
per minute. James G. Biddle Company, 
1211 Arch Street, Philadelphia, Pennsyl- 
vania.— Gratis. 


REFRIGERATED WELDING is a four-page folder 

which describes the “Frostrode” welding 
process and the advantages which it offers 
to industrial welding. Weltronic Corpora- 
tion, Frostrode Division, E. Outer Drive, 
Detroit, Michigan.—Gratis. 


Dertnitions or ExecrricaL TrerMs is a 

300-page bound volume, thoroughly in- 
dexed, presenting for the first time, under 
one cover, the definitions of the important 
terms common to all branches of the art as 
well as those specifically related to each of 
the various branches. American Institute 
of Electrical Engineers, 33 West Thirty- 
Ninth Street, New York, New York— 
$1.00 in the U.S.A., $1.25 outside of the 
US.A. 


A Primer on Grinpinc WHEEL SaFrery is a 

24-page illustrated booklet which pre- 
sents important facts for grinding-wheel 
operators in brief text and interesting car- 
toons. Norton Company, Worcester, Massa- 
chusetts —Gratis. 


20 Mopet Ramroap Prosrcts, by Frank 

Taylor, is a 120-page illustrated book 
which gives full and complete details on 
the construction of various types of model 
railroad cars, stations, signals, and other 
accessories for the model railroad hobbyist. 
Detailed drawings supplement the text. 
Kalmbach Publishing Company, Milwau- 
kee, Wisconsin.—$1.00. 


Squrecun Typs Pump is a folded circular 

describing an industrial pump operating 
on an entirely new principle. It consists 
of a flexible rubber tube which is alternately 
squeezed and released in a rocking-squeegee 
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manner so that the liquid or gas is 
“breathed” into or out of the tube. The 
pumps are available in capacities ranging 
from one-half to 50 gallons per minute. 
Downington Manufacturing Company, Hu- 
ber Pump Division, Downingtown, Pennsyl- 
vania.—Gratis. 


How Are Batts Mave Rovunp? is an eight- 
page folder which describes in photo- 
graphs and text the essential processes in 
the manufacture of highly accurate ball 
bearings from the original pressing to the 
gaging of the finished product. SKF In- 
dustries, Front Street and Erie Avenue, 
Philadelphia, Pennsylvania —Gratis. 


Tue Autromositz Users’ Guipr With War- 
Time SucGGESTIONS is a 66-page manual 
designed to help the public get the most out 
of its automobiles and to make them last 
longer by describing how to save gaso- 
line, tires, and repair bills; also how to pro- 
long the life of a car and keep it looking 
new. Customers Research Staff, General 
Motors, Inc., Detroit, Michigan.—Gratis. 


TuHERMOCOUPLE Data Book AND CATALOG 

is a 32-page mantal for thermocouple 
users. It lists various types of commercially 
available thermocouples and _ accesssories 
and gives valuable information on their 
design and use. Bulletin No. $2-3, Wheelco 
Instruments Company, Harrison and Peoria 
Streets, Chicago, Illinois —Gratis. 


How to Roun a Latuz is the 41st edition— 
_ 128 pages, over 365 illustrations—of this 
popular book, complete with a number of 
changes which bring it completely up to 
date. It covers lathe operation, grinding 
tools, making measurements, boring, drill- 
ing, and so on, plus reference tables. South 
Bend Lathe Works, South Bend, Indiana.— 
25 cents. 


CarsBoLoy Toot MAnuaAL is a $2-page thor- 

oughly illustrated bulletin covering such 
aspects as tool design, application, grinding, 
brazing, and tool handling. Carboloy Com- 
pany, Inc., East 8 Mile Road, Near Van 
Dyke, Detroit, Michigan —Gratis to indus- 
trial readers, libraries, technical schools, and 
colleges. Request this bulletin on your 
letterhead. 


Macic Borries is a 20-page illustrated 

booklet describing specifically the uses 
of compressed gases in aviation for such 
purposes as fire fighting, oxygen supplies 
for high altitude flight, and life-saving rafts 
and vests. Aviation Division, Walter Kidde 
& Company, Inc., 140 Cedar Street, New 
York, New York.—Gratis. 


Fiuorescent Accessories is a folder de- 

scribing a complete line of fluorescent 
lamp starters, lamp holders, starter sockets, 
and other devices for use with these in- 
creasingly popular light sources. General 
Electric Company, Appliance and Merchan- 
dise Department, Bridgeport, Connecticut. 
—Gratis. 


Cascamite Water Prosects, by William F. 

Crosby, is a folded sheet describing plans 
which are available for the construction of 
small boats, water skis, aquaplanes, a sail- 
ing skiff, and an ice boat. Casein Company 
of America, 350 Madison Avenue, New 
York, New York.—Gratis. 
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Finger Print 
identification 


is a valuable asset to you and to each 
of your employees—a proved measure 
of protection for both the individual 
and the- organization to which he 
belongs. 

Supply your 
with 


personnel department 


Frederick Kuhne's 


““THE FINGER PRINT 
INSTRUCTOR” 


so that all in your employ—including 
the management—may have this pro- 
tection. By a noted finger print expert, 
formerly of The Bureau of Criminal 
Investigation, New York Police Depart- 
ment, this volume instructs in every 
phase of finger print operations. 


USED BY UNITED STATES GOVERNMENT © 
AND BY THE F. B. I. 


$4.25 Postpaid 
Published by 
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24 West 40th St. New York, N. Y. 





HOPKINS’ 


CYCLOPEDIA 
OF 
FORMULAS 


Is the foundation for the be- 
ginning of a fascinating hobby; 
the groundwork on which to 
build a practical knowledge of 
useful chemical facts. 


Are You — 


putting your spare time to good 
aan advantage? 


—_/ one of the many who are seek- 
ing a new field to enter? 


aww Seeking a means to save money 
wherever possible? 


If you are, here is 
a practical solution 
to your problem. 


Wines and liquors; dyes, inks, 
polishes, soaps, paints and var- 
nishes, adhesives, antiseptics, 
bleaches, cosmetics, etc., are in- 


cluded. 


15,000 formulas; 1077 pages. 
$5.50 postpaid (domestic) 
For sale by 
ScIENTIFIC AMERICAN 
24 W. 40th St., New York City, N.Y. 





307 





A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


Editor of the Scientific American books ''Amateur Telescope Making" 


wat the equatorial type of mounting for 
ee is superior to the simple alt- 
azimuth mounting is something which many 
of us take more or less for granted. The 
alt-azimuth has two axes, one vertical, the 
other horizontal, and, in order to make it 
follow a star across the heavens, the ob- 
server must keep moving it in two direc- 
tions—the “up,” or else the “down,” direc- 
tion (altitude), and the “across” direction 
(azimuth). For ordinary small telescopes 
this manipulation is not so bad as it 
sounds, since the two little movements are 
made quickly and in a sort of stairway 
pattern. Many who have used both types 
of mountings defend the alt-azimuth with 
vigor against all who pick on it. They 
don’t claim that it is better than the equa- 
torial, or even quite so good, but they do 
assert that, in some ways, it is almost as 
good, and that in any case it is not to be 
looked at down the nose. 

However, when the telescope is to be 
driven mechanically, and especially when 
it is to be used for photography, an equa- 
torial mounting, having one axis parallel 
with the Earth’s axis and the other at right 
angles to it, is a necessity; for here the 
alt-azimuth is, or thus far has been, out of 
the running, since it will not make the 
necessary double corrections automatically. 


1936 


Figure 1: Original sketch, 


This is one reason why all our great tele- 
scopes are equatorially mounted. 

This situation struck A. B. Hendricks, 
Jr., 115 Wendell Ave., Pittsfield, Mass., one 
of the earlier followers of the amateur 
telescope making hobby, as remediable. 
Why not use a mechanical linkage that 
would combine the altitude and azimuth 
motions automatically into a single, smooth 
equivalent of the equatorial motion? 

After some study he drew up the simple 
sketch shown in Figure 1 (taken from an 
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and ''Amateur Telescope Making—Advanced" 


old notebook and therefore not in ideally 
reproducible form). In the upper part of 
this sketch is a telescope tube mounted on 
a vertical axis which rotates in azimuth. 
This vertical axis is driven through a link- 
age from another axis set diagonally (paral- 
lel with that of the Earth) and therefore 
an equatorial axis. Hendricks, when he 
sketched this proposal in 1936, called it a 
“transformer, equatorial to alt-azimuth.” 
The diagonal element is driven at a uni- 
form rate. The object sought is essen- 
tially to drive the altitude and azimuth 
at the desired non-uniform rates. In 1936 
this sketch (Figure 1) was offered, through 
R. W. Porter, for the 200” mounting, but 
it proved that this type of mounting had 
already been considered by those who were 
designing the telescope, but not employed 
because of the difficulties involved in over- 
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Figure 2: Subsequent version 





Figure 4: Polar axis and bearing, 
setting and az circles, rear of tube 


coming the rotation of the image on plate, 
inherent in it. 

A year later Hendricks evolved the pro- 
posal shown in Figure 2 (another notebook 
sketch). This again shows a miniature 
equatorial placed below the alt-azimuth. In 
Hendricks’ language, “the arched declina- 
tion axis carries, pivoted within it, a 
spindle rigidly connected in a radial di- 
rection to the driving drum, which in turn 
is pivoted horizontally in the lower end of 
the azimuth axis on ball bearings. The hori- 
zontal component of the motion of the 
declination axis is transmitted directly to 
the driving drum, and through the axis of 
this drum (altitude axis) to the hollow 
vertical spindle (azimuth axis). The verti- 
cal component is also transmitted directly 
to the driving drum and thence through the 
steel driving bands to the telescope trun- 
nions, through a cross-shaft within the ped- 
estals, and two additional sets of drums and 
bands. Some parts are shown in half sec- 
tion.” 

In 1936, Hendricks had discussed the 


_ problem with H. F. Morse, Sasco Hill, 


Southport, Connecticut, and Morse set off 





Figure 3: The altogether unique Morse alt-azimuth mounting 
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4 
to accomplish the equatorial-to-alt-azimuth 
transformation in an entirely different man- 
ner (Figures 3, 4). He made the telescope 
mounting shown, and has exhibited this 
telescope several times at the conventions 
of amateurs held at Stellafane, near Spring- 
field, Vermont, where it is always sur- 
rounded by a knot of by-standers. 

To many, on first seeing it, the working 
principle is a puzzle. The principal unique 
feature of the Morse mounting is the 
curved, scimitar-like member seen in the 
photographs. This is the link, in the Morse 





Figure 5: Close-up of carriage 


version of the concept, which automatically 
brings about the desired transformation of 
uniform motion into non-uniform motion. 

But let’s begin at the beginning. The 
following is a composite of Morse’s descrip- 
tion and your scribe’s efforts—errors, if any, 
being chargeable to the latter. 

At the very bottom (Figure 3), almost 
hidden in the grass and the shadow, is a 
bird’s-foot base, holding in its center a 
short, stubby, vertical shaft. 

Supported on this shaft by Norma-Hoff- 
man ball bearings is a large rectangular 
frame of fabricated metal, which can be 
rotated about this vertical axis. 

Near its top part this frame supports 
the horizontal axis bearings. The hollow 
end of one of the horizontal axis trunnions 
shows clearly in the photograph. 

Supported on the upper end of the stubby 
vertical shaft of the base mentioned above, 
in addition to the rectangular metal frame 
just described, is a trough-shaped platform 
(see also Figure 4) which is tightly clamped 
to the shaft. At one end of this platform 
rises a diagonal bracket. This bracket con- 
tains the bearing for another stubby shaft, 
the polar axis shaft. 

On this stubby polar axis shaft is mounted 
the long, curved member—the alt-azimuth 
circle. This curved member, which is sup- 
ported only at one end, can be rotated 
about the polar axis just described; that is, 
in Figure 3, swinging toward and away 
from the eye (like a sickle turning’ in the 
hand when the wrist is rotated but not 
otherwise moved). Its radius of curvature 
in any such rotational position remains in 
the common point through which the three 
axes—optical, horizontal, and polar—pass. 

Slidably mounted on the curved inner 
surface of the alt-azimuth circle is a small 
carriage (Figure 5). Between the two sets 
of wheels of this carriage is a disk with 
a central hole (actually, this disk is a small 
ball-bearing). This disk is mounted in such 
a way that its bore always points toward 
the point through which the telescope’s 














COMPLETE HIGH-GRADE KITS OUR SPECIALTY 


Headquarters for Amateur 
Telescope Makers 


Each kit has two glass discs (correct 
thickness) tempered pitch, 8 assorted 
abrasives (fewer may not give perfect 
optical surface), rouge, instructions, 
etc. When your mirror is finished, re- 
turn it to us for FREE test and written 
report by Dr. J. M. VURE, Opt. 


POLISHING and PARABOLIZING 
MIRRORS, all sizes, made to order by 





Free Aluminum Diagonal! 
With Each Kit 
6” Kit with 500 Page 
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Telescope Making’’ 
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Money-back guarantee that optical front surface mirrors. 
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REGARDLESS OF PRICE in some of the largest observatories on 
mirrors which are famous throughout 
; the world. Have your mirrors coated 
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Member of the Harvard College Observa- 
tory staff presents authentic known facts on 
the planets, how the system holds together, 
the discoveries of Neptune and Pluto, de- 
termining the masses of the Earth and other 
bodies, the Earth as an abode of life, the 
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Moon’s influence on the Earth, observing 
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Mercury, and Venus, and on Mars; also on 
origin and eyolution.—$2.60 postpaid. 
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TO MAKE A GOOD TELESCOPE 


is a most fascinating experience. We know, for we have made a 
lot of them, experimenting with all sorts of glass and abrasives. 
Experience indicates two ‘“MUSTS’’ for making a good telescope. 

SE ONLY GOOD MATERIALS. The cost of the best is so 
little that it is foolish to ‘‘bargain hunt’’ and almost certainly 
waste hours of work and care with failure at last. 

FINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the right abrasives are used persistently enough. 
Twenty-two years of experience enables us to supply: 

1. The best glass of the right thickness. _ f 
2. The proper assortment of abrasives to give the best surtace with 

a minimum of labor. Our abrasives are supplied in tin cans. To 

use punch a hole and sprinkle. Seal between times with adhesive. 
3. Our famous #6 for the final grind, which materially shortens 

polishing time. hay de 

. Ready-tempered pitch, and best rouge, for polishing. | 
KITS. The above selected materials combined in a set, with instruc- 
tions for making a complete telescope. For the six-inch aperture 
size this costs only $5.00. This includes a test of your completed 
parabolic mirror with adyice for correcting any errors found. 


Write for catalogue of supplies. 


John M. Pierce 11 Harvard St. Springfield, Vermont 


JUNE 1942 ¢ SCIENTIFIC AMERICAN 309 

































a eS TOBACCOS 


FREE 


IN THIS AMAZING OFFER 





These two great 
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This is the way we aim to reach a 
new army of volunteers for our pop- 
ular pipe mixtures. The sensational 
pipe bargains are an additional in- 
ducement to make smokers every- 
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and fragrance of these TWO fa- 
mous blends. 


THIS BRIAR ROOT “RARE RUSTIC” 
PIPE COMES TO YOU—WITH THE 
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A real he-man’s pipe — rugged, 
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gain price. 



















New Condenser Filter 
assures clean, healthy 
smoking. 


Pipe 
shown 
% 
actual © 

size 


FLAT 
BOTTOM 
KEEPS 
PIPE 
UPRIGHT 
ANYWHERE 


RARE RUSTIC y Vee 
tT a me hy tt) FOR 


Aa Bt Zou AY 
RUM and MAPLE A 

PIPE MIXTURE, Blend53. .15 POST 
a a Pat 


eT Te OL LY 1S 


$2.30 


Orie ei 


Here’s our pledge. You exam- 
ine the pipe, smoke it with the 
tobaccos, enjoy it. If you de- 
cide our claims don’t measure up 100%, keep 
pipe and tobaccos .. . and we return your money 
in full. Speed your order on the way today to get 
in on this. Dollar bill, check, money-order or 
stamps will do... and you'll get entire combina- 
tion without further cost. Or, send penny post 
card and pay postman $1.00 plus 18c.C.O.D fee. 


LEONARD TOBACCO CORP. 
100-A EAST 16th ST., NEW YORK, N.Y. 


Ey Tame TS 


fi ty 





310 











axes pass. The telescope tube, mounted on 
the horizontal axis, carries, at a central 
point in its bottom, a short pin, and wher- 
ever the tube is pointed this pin remains 
inserted in the central hole of the bearing. 

In Figure 3 the tube is so positioned 
that its optical axis coincides with the polar 
axis and in this one special position alone 
the curved member can be swung without 
moving the tube. However, when the car- 
riage is moved along the curved member 
(Figure 4), and the curved member is then 
moved (by rotating the short polar axis 
at its end), the optical axis is caused to 
rotate around the fixed polar axis and the 
telescope is automatically constrained to 
follow the star toward which it is directed. 

Another way. to explain this unique drive 
would be the following: Follow a star for 
a time by means of an ordinary alt-azimuth 
mounted telescope. Then the trace of a 
given point at the rear of the mirror would 
take the form of a curve like the curved 
member of the Morse telescope. 

When handling the tube of this tele- 
scope one has the feeling that an invisible 
spook also has hold of it, since it resists 
attempts to move it in any direction other 
than one which would follow a star. For 
example, if one tries to move it only in 
azimuth, it insists on moving at the same 
time in altitude. The “spook” is the curved 
guiding member. 

What advantages does Morse claim for 
this mounting? ; 

“The object,” he states, “was to avoid 
certain inherent shortcomings in large equa- 
torial mountings. 

“Estimates indicate a much lower cost. 
Materials could be better used—with less- 
ened total weight. 

“Because there would be no transfer of 
weight from one bearing to another, there 
would be no distortion of parts. 

“Because of ease and flexibility of the 
adjustments, less precision work would be 
required on various details. 

“Astronomers would work in an always 
level position and in a constant tempera- 
ture room at either end of the horizontal 
axis, where light could be directed with 
three reflections. 

“Because the tube moves about the hori- 
zontal axis in one plane alone, the tube 
could be made very rigid and at the same 
time relatively light. The whole instru- 
ment could be floated in an annular tank 
of mercury, thus leaving only enough weight 
on the annular track (precision ground) to 
insure accurate rotation around the vertical 
axis.” 


Aue who aspire to build 200” tele- 
scopes usually start more modestly, say 
with a 100” telescope, and work up by 
100” stages. Erl A. Dart, 2466 S. Bannock 
Street, Denver, says he had never before 
built a complete telescope, so he simply 
started right out on the 200” telescope 
shown in Figure 6. The job consumed 60 
hours of time, $4 worth of brass and two 
watch crystals (for the mirrors): it’s a 
model, 3/32”=1 foot. 


LE you don’t want to buy, or in present 
times can’t buy, a synchronous motor for 
a telescope drive, there is a way to make 
one yourself, and C. J. Myers, 417 N. 
Virgil Ave., Los Angeles, Calif., explains it 
thus: 
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“It may be that most amateurs are not 
aware that almost any AC motor can be 
converted into a synchronous one. A wash- 
ing machine motor, fan motor or, for that 
matter, any squirrel cage motor will do. 

“All that is necessary is to determine the 
number of poles and cut an equal number 
of flat spots on the rotor. For example: a 
4-pole motor would have a rotor divided 
into 8 equal spaces. Cut every second or al- 
ternate area down about 3/16”. The easiest 
way to do this is to set the rotor off center 
in a 4-jaw chuck—although a milling ma- 
chine will do a better job, as the rotor 
should be balanced afterward. The motor 
will now have about one-third its original 
H.P. at synchronous speed. 





Figure 6: The 200" and its ghost 


“The number of poles equals the fre- 
quency X 2 X 60 divided by the nearest 
synchronous speed up (based upon the 
number of cycles) . 

“Most small motors are 4-pole. If the 
rotating element is cut, it should be bal- 
anced. The usual method is to have two 
parallel knife-edges (any sharp straight 
metal) on which the motor is rested on its 
bearings. Small holes are drilled in the 
heavy side until it will come to rest in any 
position. 

“The governor fly balls on all generators 
at Boulder Dam are driven with this type 
of motor. The speed drift is about the 
lowest in any power house built today.” 

Asked to supply a little background data 
on motors, Myers writes: “This motor speed 
business seems to confuse a lot of people. 
All motors having salient poles (with teeth) 
run synchronous. All motors with round 
rotors (without teeth—smooth) will have 
a definite slip below synchronism in pro- 
portion to load. This is where my formula 
comes in. Usually the name plate on this 
class of motor indicates the speed at full 
load. For example: the synchronous speed 
for a 4-pole motor, on 60 cycles, is 1800 
rpm, but the average motor runs 1760 rpm. 
The same motor on 50 cycles synchronous 
is 1500 and the motor runs 1440. The 
formula for a synchronous motor is fre- 
quency X 2 X 60 divided by number of 
poles. In other words, any motor that is 
converted will speed up about 5 percent. 
Any good winding shop could change the 
number of poles within limits depending on 
the size of the motor.” 


oO convention of amateur astronomers 

will be held at Stellafane, Springfield, 
Vermont, this summer. Reason: War. Few 
could attend because most amateurs are 
doing war work (also saving tires). Spring- 
field itself is too busy (working seven-day 
weeks) and too overcrowded to entertain. 
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